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STREET VENTILATION. 

The solution of the problem of the purification of 
sub-surface and the lower stratum of surface at- 
mosphere known as ground-air must sooner or later 
become vital to a city's inhabitants. That the state 
of the public health may be set forth as the chief asset 
oi a community's prosperity is shown in the presence 
of an epidemic. Thanks to the high development 
which sanitary engineering has reached, sewage and 
ground water drainage is well nigh perfected. The 
question of surface and ground drainage, while back- 
ward in its development, becomes of none the less im- 
portance to the engineer, and though dealing with mix- 
tures of gases they are as subject to governing laws 
of flow and diffusion as is the more stable liquid. In 
New York city, owing to the great concentra- 
tion of inhabitants combined with the spirit of pro- 
gress of our times, manifested by blocks of high 
buildings which change streets into narrow lanes, the 
many systems of pipe-galleries and tunnels for water, 
gas, steam, sewerage, telephone, telegraph, and light 
and heat electric wires, besides the rapid transit pas- 
senger tunnel soon to be installed, all tend for the 
most extreme conditions for an impressive exhibition 
of the evil. Street-tunnels, basements and buildings 
having an intimate connection, the free circulation of 
all that is harmful is unhindered. 

The deleterious substances which are the chief 
sources of ground air contamination comprise, besides 
dry, dust-borne particles and matter held in suspension 
in water vapor, the effluvia arising from decomposition 
ol organic matter and the more demonstrable poisons 
found in leaking illuminating gas mains. According 
to the statement of one sanitary expert, it is generally 
acknowledged by the gas companies of our city that 
fully one-third of the whole quantity of gas manufac- 
tured by them leaks away, before delivery through 
the house meters occurs. They recognize that it is far 
cheaper to manufacture this large excess of gas and 
allowing it thus unheeded to contaminate the lower 
atmosphere of streets and buildings than to at- 
tempt to make tight mains or house connections. Fur- 
thermore, as it has been demonstrated that the water 
gas, now so largely employed for lighting and heating, 
which is principally composed of carbon monoxide, is 
injurious and indeed becomes deadly when present in a 
quantity equal to one per cent of mixture. The custom 
01: street dissemination of what might be called gas 
sewerage is proportionately as injurious to healthy liv- 
ing as though water sewerage was left to decompose in 
the city's gutters. 

Carbon monoxide being odorless, it becomes doubly 
dangerous; for it not only suffocates mechanically, but 
acts directly as a true poison to the human system. 
Collections of mixed gases take place to such an ex- 
tent that manhole explosions are not of infrequent 
occurrence, and the several companies occupying tun- 
nel space in the streets are forced to secure conduit 
covers against gas pressure by bolting. 

The plan to be submitted for the carrying off of 
contaminated ground air consists of a system of flues 
connected at sufficient intervals with sub-cellar and 
tunnel chamber compartments. When practical, chim- 
neys constructed of metal piping or of brick may be 
built in connection with buildings. In districts where 
this is impossible they may take the form of orna- 
mental columns. According to the observations of Dr. 
Draper, Director of the New York State Weather Bu- 
reau, the average yearly wind velocity over New York 
city is seven miles an hour. This speed being appar- 
ent at a mean height of seventy feet above ground 
level, it be'comes thus entirely practical to employ the 
means which have been suggested for the removal of 
an insidious present and growing evil. 



THE STEAM TURBINE FROM THE COMMERCIAL 
STANDPOINT. 

In judging any new form of mechanical construction, 
it is the commercial considerations which, after all is 
said and done, decide whether it is to enjoy a tempo- 
rary popularity, or be included among the useful and 



lasting improvements of its day. During the past four 
or five years the steam turbine has received more at- 
tention than perhaps any other device in the world 
of steam engineering; unless it be the water-tube boiler 
that can claim that distinction. It is not the fault of 
technical literature in general that the public is not 
pretty well familiar with the good points of the steam 
turbine; its compact form, great power in proportion 
to its weight, its general handiness, and its economy 
of operation. The many advantages of the turbine 
would lead one to expect that, commercially considered, 
it is a device upon which the capitalist would be sure 
to look Y/ith favor, as being from every point of view 
of installation, maintenance and operation, a decided 
"money-saver." This commercial aspect of the subject 
has been treated at considerable length in a paper read 
at the Detroit Convention of the American Street Rail- 
way Association, by Edward H. Sniffin, whose intimate 
connection with the development of the steam turbine 
in this country entitles him to speak with authority. 

It has been found by actual tests on units as small 
as 400 kilowatts that only 14.47 pounds of steam was 
consumed per brake horse power per hour, which cor- 
responds to something less than 13% pounds per indi- 
cated horse power per hour. In the larger units the 
turbine shows a uniform efficiency as compared with 
the best reciprocating engine practice; and only re- 
cently a rate of steam consumption corresponding to 
about 10.17 pounds per indicated horse power was guar- 
anteed on a turbine of 750 kilowatts capacity. This is 
a performance of which only a very few engines of 
any size or type have been capable. 

The question of the commercial value of the turbine, 
however, is a far wider and deeper one than that of 
mere steam consumption, for it must take note of the 
relative size of power-house required, the relative area 
and depth of foundations, and everything affecting the 
first cost of the plant itself. Into these elements of 
cost, the paper enters in full details. The paper, which 
is too lengthy for these columns, is published in the 
current issue of the Supplement. It may be stated 
here, however, in brief, that the turbine requires about 
80 per cent as much space as is necessary for a vertical 
engine of the same power and only 40 per cent of that 
needed for the horizontal engine. The most striking 
comparison in favor of the turbine is that which shows 
the cubic yards of foundation material required for the 
two types. In all three cases the foundations were esti- 
mated at a uniform depth of 15 feet, this depth being 
necessary to provide space beneath the engine room 
floor for condensers, etc., although for large recipro- 
cating engines it is usually inadequate. The turbine 
has the great advantage that the only foundation which 
it requires is that necessary to carry its weight, as 
though it were simply a tank or some other stationary 
structure. It does not even call for foundation bolts, 
since there are no vertical or horizontal thrusts to be 
resisted. In a comparison of 1,000-kilowatt units, it 
was found that the volume of masonry foundation re- 
quired for the turbine would be only one-ninth as great 
as for the vertical engine and one-fifteenth as great as 
that necessary for the horizontal engine. In a com- 
parison of the building cost on a basis of fifteen cents 
per cubic foci of space inside the walls, the cost for 
the turbine is about one-half that for the horizontal 
or vertical engine. Among several actual cases given 
in the paper to show the saving in cost, we select that 
of a plant which was recently laid out to contain three 
1,000-kilowatt units driven by vertical Corliss engines. 
Subsequent to the completion of the power house three 
more 1,000-kilowatt units were contracted for, steam 
turbines being ordered; and it was found that the use 
of the turbines saved 900 square feet of engine room 
floor space and about 38,000 cubic feet of space. Had 
the whole plant been originally designed for turbines, 
the cost of the land, building, foundations, etc., would 
have been reduced about $50,000. Perhaps the most 
striking proof of the economy of the installation of a 
turbine plant is that of a power house of 8,100 kilo- 
watts capacity designed for the employment of vertical 
engines. In a consideration of the enlargement of the 
plant, it was found that there was no space for addition- 
al engine power, and that any increase would require 
encroachment upon valuable land. An estimate of what 
could be done by the employment of turbines proved 
that within the four present building walls, and with- 
out disturbing existing machinery, the total power of 
the plant might be doubled, by installing turbines in 
the space below the engine room level and by adding 
another floor of boilers — an arrangement which would 
reduce the interest charge over $3.00 per kilowatt per 
annum. 

At the close of the paper the author stated that the 
1,500-kilowatt turbine which has been for eighteen 
months in operation at Hartford, carries a load of 
from 1,800 to 2,000 kilowatts and has, indeed, carried 
a load, without any difficulty, of as high as 2,800 kilo- 
watts. The Westinghouse Air Brake Company has 
four 400-kilowatt machines that have been running sat- 
isfactorily for about three years and doing all the work 
of the factory. The economy is high and there have 
been practically no repairs. The same company is now 



building three 4,000-kilowatt turbines for the rapid 
transit subway of New York, while four 5,000-kilowatt 
turbines are to be built for the Metropolitan District 
Road and three 3,500-kilowatt machines for the Metro- 
politan Road, both of London. 



THE TWENTY-FIVE KNOT CUNARD STE&MSHIPS. 

The contest for the high-speed transatlantic record 
has never seen a more interesting phase than that 
which it is now passing through. With the "Deutsch- 
land" carrying a record to her credit of 23.51 knots 
an hour; with the "Kronprinz Wilhelm" only a frac- 
tion behind the "Deutschland" in her average sea 
speed, and showing with each season a steady im- 
provement; with the great "Kaiser Wilhelm II." 
launched and well on toward completion, and giving 
promise of 24 knots an hour and over, and with the 
plans for the two Cunard giants, designed to restore 
British prestige on the Atlantic, under consideration 
by various competing ship-building firms — it must be 
admitted that there never was a period in the history 
of high-speed transatlantic navigation more full of 
interest and promise than the present. 

It is not likely that even the officials of the Cunard 
Company know what the exact dimensions, horse pow- 
er and speed of the two new vessels will be; but we 
are reliably informed that, tentatively, the general fea- 
tures of the ships have been placed at 750 feet of 
length, 75 feet of beam, and a horse power of about 
50,000. 

Unless the directors change their minds, it is likely 
that the steam turbine will not be introduced on these 
vessels, for it is felt that notwithstanding the excel- 
lent performance of this type of motor on the "King 
Edward VII." and the "Queen Alexandra," it is too 
great a step from an installation of turbines of a few 
thousand horse power on a river steamer to the equip- 
ment of two costly vessels, on which so much is de- 
pending as on the new Cunarders, with what is as yet 
a comparatively new type of motor. Hence, it is prob- 
able that the great horse power of these ships will be 
developed in vertical, quadruple-expansion reciprocat- 
ing engines; and the question which is now under 
consideration is whether this power shall be developed 
upon two or upon three shafts. If twin screws are 
used the proportions of propellers, shafting and en- 
gines would be enormous, since they would have to de- 
velop and carry probably not less than 25,000 to 27,- 
000 horse power each. There is absolutely no prece- 
dent for such sizes and weights, the largest twin en- 
gines at present being those of the "Deutschland," 
which, when the boilers have been steaming freely, 
have developed as high as 38,000 horse power, or 19,- 
000 on each shaft. The new "Kaiser Wilhelm II.," it 
is true, is to have engines of 40,000 horse power, or 
20,000 upon each shaft, and in actual service they are 
likely to develop as much as 44,000, or say 22,000 on a 
single shaft. 

It is natural that the Cunard Company in its endeav- 
or to keep down the sizes of the separate engines 
should turn to the triple-screw system of propulsion. 
By so doing each shaft would have to carry only 17,- 
000 or 18,000 horse power, or less than is now carried 
in the case of the "Deutschland." The objection to 
triple-screws is the very obvious one that the engine 
room staff would have to be greater for three engines 
than for two. But with this exception, it may be said 
that practically every other argument is favorable to 
the use of triple-screws. In the first place, judged 
from the all-important standpoint of safety of travel, 
there is less risk of total disablement in a triple than 
in a twin-screw ship. If one engine should be disabled 
only 33 per cent of the power is lost, and the ship still 
has 66 per cent with which to make port. The indi- 
vidual parts of the engine are much lighter, and hence 
it is easier to overhaul the engine in port, or, in the 
case of a breakdown, to make repairs at sea. Although 
it might seem at first that more of the ship's space will 
be taken up by three engine rooms than by two, the 
difference is not so great as might be supposed, inas- 
much as the center engine would be located on the cen- 
ter line of the ship, astern of the wing propeller en- 
gines, and would occupy space in the least desirable 
portion of the ship from the standpoint of passenger 
accommodation. Admiral Melville, Chief of the Bu- 
reau of Steam Engineering of our Navy, is a strong 
advocate of the use of triple-screws, not merely for the 
Navy, but for the large transatlantic steamships. 
Speaking on the important question of economy he has 
shown that in the case of the fast commerce destroyers 
"Minneapolis" and "Columbia," which are fitted with 
triple-screws, there was a very decided economy real- 
ized by their use. Moreover, it is a significant fact that 
the French naval architects, who are among the best, 
if not the best in the world, and who are considered to 
have gone more deeply and thoroughly into the ques- 
tion of triple-screw propulsion than any other naval 
architects, appear to have adopted the triple-screw ex- 
clusively for all the large ships of the navy. They 
claim that, quite apart from their obvious military ad- 
vantages, triple-screws show a very decided economy 
over twin screws. There is one other question which 
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should be carefully considered in adopting twin-screw 
propulsion for transatlantic passenger ships, and that 
is the question of vibration, which has so much to do 
with the comfort of passengers. It is a well-known fact 
that in the largest high-speed passenger vessels, vi- 
bration is one of the most serious sources of discom- 
fort. The effect of triple-screw propulsion in respect 
to vibration is a question which should receive a most 
thorough investigation. While speaking of vibration, 
one cannot but call to mind that the steam turbine, be- 
cause of the absence of reciprocating parts, that is to 
say, of more or less unbalanced parts, is the ideal 
motor for passenger service. There is no question that 
the first transatlantic steamship that is fitted with a 
successful steam turbine will have a great advantage 
in this respect over high-powered boats driven by re- 
ciprocating engines. Broadly considered, it must be 
admitted that the success which has attended the 
installation of turbine units of great horse power 
in electrical plants foreshadows the day when the steam 
turbine will be exclusively used in transatlantic travel. 
We cannot but think that the Cunard Company should 
give a most exhaustive study of the existing high-pow- 
ered turbine plants before they decide that there is 
any inherent quality of the turbine which renders it 
unsuitable for use in tandem on the shaft of a trans- 
atlantic liner. Already turbines of 7,000 horse power 
are under contract for electric railway plants. If they 
can be built in 7,000 horse power they can surely be 
built successfully in 9,000 horse power units, and two 
such turbines on each of the three shafts of the Cunard 
boats would give the desired maximum horse power 
and something over. In an accompanying editorial and 
in the current Supplement will be found most power- 
ful arguments on the score of economy of cost, weight 
and space, in favor of the steam turbine, and every 
one of these arguments applies with just as much force 
to the engine rcom of a transatlantic liner as it does 
to the power station of an electric railway company. 



THE HEAVENS IN NOVEMBER. 

BY HENRY NORRIS RUSSELL, PH.D. 

The constellations whose outlines are associated with 
winter begin to appear again in the eastern sky. At 
9 o'clock in the evening, during the middle of the 
month, Cassiopeia is almost overhead, directly above 
the Pole star. It can be recognized as a zigzag line of 
fairly bright stars. 

The next group to the eastward, along the Milky 
Way, is Perseus. The remarkable variable star Algol 
is the southernmost of its two conspicuous stars, and 
lies between Cassiopeia and the Pleiades, somewhat 
nearer the latter group. For most of the time this 
star is of nearly the second magnitude, but at inter- 
vals of about three days — 2 days 20 hours 49 minutes, 
to be more exact — it runs down to the fourth magnitude, 
remaining at this brightness for about 20 minutes, 
while the rise and fall in brightness occupy about four 
hours each. Minima observable in the United States 
occur on November 2, 8 p. M. ; November 20, 1 a. m.; 
22, 9 p. m.; and 25, 6 p. m., Eastern standard time. 

The variability of this star is believed to be due to 
the presence of a dark companion, which partially 
eclipses it at every revolution. 

Below Perseus is Auriga., marked by an irregular 
pentagon of stars, one of which, Capella, is the bright- 
est one at present visible anywhere in the sky. Be- 
low this again is Gemini, whose twin stars Castor and 
Pollux are just rising. To the right of Auriga is 
Taurus. The group of the Pleiades, with the ruddy 
Aldebaran lower down, make this an easy constellation 
to identify. The little V-shaped group of which Alde- 
baran is one, is called the Hyades. The next star to 
Aldebaran is an interesting wide double, just separable 
with the naked eye. 

Below Taurus is the incomparable Orion, the most 
brilliant constellation in all the heavens. With the 
two bright stars in his shoulder and knee, and the 
line of his belt between, he is so familiar that he hardly 
needs description. 

To the left of Perseus, and southeast of the zenith, is 
the little triangle that marks the head of Aries. The 
faintest of the three stars is a very pretty double, re- 
quiring a small telescope to bring it out, which has 
an added interest from the fact that it was the 
first double star noticed by astronomers. It was dis- 
covered by Hooke in 1664. The large but inconspicu- 
ous constellations Eridanus, Cetus and Pisces fill the 
southeastern sky. 

The great square of Pegasus lies to the southwest 
of the zenith. A line of conspicuous stars extending 
from it toward Perseus marks the position of Andro- 
meda. The nearest of these to Perseus — Gamma An- 
dromeda — is a very pretty dpuble star, the larger com- 
ponent being reddish, while the smaller is green. 

The conspicuous star low in the southwest is Fomal- 
haut, in the constellation Pisces Austrinus. Aquarius 
lies above it, and Capricornus to the right. The fine 
cross of Cygnus, almost in the center of the Milky 
Way, is one of the most prominent of the western 
constellations. The star at the foot of the cross is 
another fine double wtiich can be divided by a power- 



ful field glass, while its contrasted colors show finely in 
a small telescope. 

Lyra lies below Cygnus on the right, and Aquila on 
the left, each marked by a bright star. 

The Great Dipper is close to the northern horizon, 
and the Little Dipper swings to the left from the 
Pole star, encircled by the coils of the Dragon. 

THE PLANETS. 

Mercury is morning star in Virgo, and should be 
visible in the southeast before sunrise, in the early 
part of the month. On the 3d he is at his greatest 
elongation. He is nearer the sun than usual — 19 deg. — 
but in compensation for this he is unusually bright. 

Venus is morning star until the 28th, when she passes 
through superior conjunction, and becomes an eve- 
ning star once more. It is interesting to note that 
on this occasion she actually passes behind the sun, 
being hidden by his disk for nearly 24 hours. The 
phenomenon is of course unobservable, as the planet is 
lost in atmospheric glare long before she gets near the 
sun's limb. All through the month she is too near 
the sun to be seen without a telescope. 

Mars is morning star in Leo, rising about 1 a. m. on 
the 15th. He is nearly on the line joining Regulus and 
Spica, about one-third of the way from the former to- 
ward the latter, and is fairly bright. 

Jupiter is evening star in Capricornus, remaining 
visible till about 10 o'clock. On the 1st he is in quad- 
rature, and is due south at 6 o'clock. 

Saturn is evening star in Sagittarius, and sets be- 
tween 8 and 9. Uranus is in Ophiuchus, too near the 
sun to be visible, and Neptune is in Gemini, coming to 
the meridian at about 3 a. m. 

the MOON. 

First quarter occurs at 7 a. m. on the 8th, full moon 
at noon on the 15th, last quarter at 3 a. m. on the 22d, 
and new moon at 9 p. M. on the 29th. The moon is 
nearest on the 16th, and farthest off on the 4th. She 
is in conjunction with Uranus on the 3d, Saturn on 
the 6th, Jupiter on the 7th, Neptune on the 18th, Mars 
on the 23d, Mercury and Venus on the 29th, and Uranus 
again on the 30th. 

The Leonid meteors are due on or about the 13th of 
November, but there is no reason to anticipate any 
unusual display this year. The great body of meteors, 
deflected in its orbit by planetary attraction, has long 
since passed by the earth without meeting it, and what- 
ever stragglers may appear this year will be so much 
obscured by the moonlight that only the brightest of 
them can be seen. 



interested in the construction of a lifeboat which may 
be serviceable under all circumstances. 



TEST OF A NORWEGIAN LIFE-SAVING BOAT. 

On the afternoon of October 22, a hazardous demon- 
stration of the efficiency of a Norwegian life-saving 
vessel took place in the English Channel. A tug boat, 
when four miles off Folkestone sighted a strange-look- 
ing object in the water. Steaming up, the captain found 
that the object was a large globe, from a manhole in 
the top of which a man's head projected. As the tug- 
boat came alongside, two men crept out of the globe, 
who proved to be Captain Doenvig, the inventor of 
the device, and his assistant. They told a weird story 
of their adventures. It seems that their globe was 
dropped overboard from a steamer off Havre on the 
21st, and that since then it had been knocking about 
in the Channel with its two occupants. In their con- 
fined quarters they had been penned for more than 
twenty-four hours before they had been picked up. 
Naturally the inventor considered his experience the 
most satisfactory proof of the efficiency of his de- 
vice. 

The apparatus, or buoy, is round as a globe, only 
a little flattened at the bottom. It is made from solid 
sheet iron of the following thicknesses: At the bot- 
tom five-sixteenths of an inch, on the sides three-six- 
teenths of an inch, and at the top one-eighth of an 
inch. The diameter of the buoy is 8 feet; the height 
6% feet. The buoy has a double bottom and draws 
2V2 feet of water when loaded. The inside of the 
buoy is entered through three water-tight trapdoors. 

Under the deck, which is located about 1 foot below 
the water line, are placed 4 galvanized tanks, with 
capacity for holding about 140 gallons of fresh water. 
Alongside the wall runs a low bench to sit on, and 
the space underneath it is to be filled with canned 
goods. In the center of the inner room is a funnel 
that can be shoved up, thus letting fresh air into the 
buoy. In the top are three small windows, partly for 
the purpose of letting in light, but also for use in 
sending up rockets. The buoy is provided with a 
movable keel which can be let down from the inside; 
also with a rudder which can be applied in the same 
manner. Assisted by small oars, which are kept in- 
side, the buoy can be propelled to land in fair weather. 
On the outside of the buoy is a cork belt, on which 
the men may stand and row. Further, the buoy is 
supplied with an anchor and 100 feet of steel rope and 
with sails, the air funnel serving as mast. 

Some years ago the inventor, Captain Doenvig, was 
in a shipwreck on the coast of Virginia, which bereft 
him of his family, and ever since he has been deeply 



SCIENCE NOTES. 

It will be remembered that some time ago Dr. Gar- 
nault attempted to disprove Dr. Koch's theory of the 
transmission of tuberculosis to human beings by ani- 
mals by inoculating himself with bacilli from a con- 
sumptive cow. Dr. Garnault himself is perfectly well, 
but guinea pigs inoculated with skin taken from his 
arm have developed symptoms of tuberculosis. 

Prof. Edmond S. Meany, of the Smithsonian Institu- 
tion, is the first scientist to visit the mummy caves of 
the Aleuts of Alaska. Many mummies, to be sure, 
have been sent from Alaska from time to time, but no 
man of learning has ever examined the caves them- 
selves. The report which the professor will doubtless 
prepare will be looked for with some interest. 

At Grove City, near Chillicothe, a perfect skeleton 
of the Mastodon Americanus was found. The tusks 
measure from 10 to 12 feet in length. Their size and 
the condition of the teeth, which are well worn, show 
that the animal was full grown when it died. Other 
well-preserved specimens have been found in marshy 
beds in Ohio; but this is said to have been found in 
clay, a rather unusual circumstance. 

The Scotch mineral known as Lanarkshire blackband, 
which was discovered in 1801, has been practically ex- 
hausted, as there are now no pits in the Lanarkshire 
coalfield where it is worked as a principal product, 
though a small quantity of a thin blackband is raised 
with the gas coal at one or two pits. Some blackband 
of excellent quality is, however, still raised in Fife and 
Midlothian for smelting in the Lanarkshire furnaces, 
while the somewhat leaner blackbands of Ayrshire 
are still fairly plentiful. 

The report which Booker T. Washington sends to us 
of the Tuskegee Normal and Industrial Institute shows 
a state of affairs that is encouraging. Up to the pres- 
ent time there have grown out of the Tuskegee Insti- 
tute at least seventy-two schools of considerable size. 
Perhaps the most important work that Tuskegee In- 
stitute, in connection with schools of similar character, 
has accomplished has been to find the most effective 
way to elevate the negro and at the same time to make 
him most useful to the community in which he is 
to live. In the history of the institution nothing is 
more striking than the change which has taken place 
among the negroes so far as their feeling toward indus- 
trial education is concerned. Formerly industrial 
training was by no means looked upon with favor. 
Now that feeling has completely disappeared. At pres- 
ent students are trained at Tuskegee in thirty-four in- 
dustries. 

In 1851 Foucault originally demonstrated the rotary 
movement of the earth by means of the pendulum 
which bears his name. The experiments were inter- 
rupted after the coup d'ttat of December 2, 1951. An- 
other demonstration was carried out on October 22 
last. Foucault's pendulum, composed of piano wire, 
about 220 feet long, was attached to the summit of 
the dome of the Pantheon and from it was suspended 
a ball weighing 56 pounds. The steel stylus was flxed 
to the bob thus constituted, and beneath it on the floor 
was placed a round table upon which the points of the 
compass were marked. A little heap of sand was run 
around the table. Flammarion, the well-known as- 
tronomer, and Senator Chaumie, Minister of Public 
Instruction, delivered appropriate speeches in the 
presence of a large assembly, which included numerous 
scientists. Then the minister, with a taper, burned 
a silk cord attaching the pendulum to the side o£ the 
table, and the pendulum swung across the table, cutting 
a trench through the sand, each swing widening the 
trench slightly until the table appeared to be revolv- 
ing. 

A curious fact has been ascertained during the recent 
survey of India — namely, that the northerly deflection 
of the plumb-line, ascribed to attraction by the great 
mass of the Himalaya and the Tibetan upland, is re- 
versed along a comparatively narrow belt between 22 
deg. and 24 deg. north latitude, crossing India from 
east to west for one thousand miles. Here the deflection 
is southerly, while the northerly deflection reasserts it- 
self farther south, and is continued so far as 18 deg. 
north latitude. The zone, so strangely exempted from 
what has been supposed to be a general law, runs across 
Central India from the delta of the Ganges to that of 
the Indus, but well to the south of the great Gangetic 
plain. These facts are discussed by Major Burrow in a 
paper read before the Royal Astronomical Society. 
Major Burrow's theory is that the phenomenon follows 
the axis of what he calls a subterranean chain of moun- 
tains, causing the greater density of the earth's crust 
in this particular tract. The hypothetical range would, 
we are at liberty to conjecture, either have foundered 
bodily in some great catastrophe or subsided gradually 
and been submerged under alluvium and silt. The fact 
opens up an interesting subject for the discussion of 
geologists. 



© 1902 SCIENTIFIC AMERICAN, INC. 



288 



Scientific American. 



November i, 1902. 



THE "PREUSSEN," THE WORLD'S LARGEST SAILING 
VESSEL. 

A few weeks ago the "Preussen" started on her 
first voyage to the west coast of South America. She 
is probably the largest sailing vessel in the world. 
Her length is 440 feet; beam, 50 feet; draft, 33 feet. 
She has a carrying capacity of 8,000 tons, while her 
registered tonnage is 4,000. 

The "Preussen" was built in the shipbuilding yard 
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THE "PREUSSEN," THE WORLD'S LARGEST SAILING VESSEL. 



of Geestemuende, famous the world over for its fast 
sailing vessels. She is a five-masted, full-rigged steel 
vessel, steel-sparred throughout. Five hundred and 
fifty tons of water ballast are carried in her double 
bottom. As in most large, modern sailing vessels, 
steam power is used to drive the winches, capstans, 
pumps and steering gear. As a result her crew con- 
sists of only forty-six hands. 

•» i i i ^ 

A HUGE METEORITE RECENTLY DISCOVERED. 

Prof. Henry A. Ward, of Rochester, N. Y., the vet- 
eran meteorite hunter, recently found a meteorite 
of tremendous size. It has a length of thirteen feet 
and one inch; width, six feet and two inches; thickness, 
five feet and four inches, and weight, fifty tons. Prof. 
Ward has named it Bacubirito, after the mining town 
near which it was unearthed, and which is situated on 
the Rio Sinaloa, Mexico. It took twenty-eight able- 
bodied peons one entire day to uncover its upper sur- 
face, making an excavation thirty feet on a side, with 
the great meteorite lying within. At the end of the 
second day they were able to bring the huge mass to a 
semi-vertical position, the Mexicans standing aghast 
at the revelation of their work. 

The Bacubirito was found on a farm called Ranchito, 
which fills the narrow mountain valley between two 
spurs of the foothills, running nearly north and south, 
and 2,000 feet above the level of the sea. It lay in a 
cornfield, close by the eastern edge of the valley, which 
is covered by a black vegetable soil two yards in thick- 
ness. The. giant meteorite lay imbedded in the soil 





END VIEW OF THE METEORITE. 



with one end slightly projecting above the level. Pro- 
fessor Ward walked for many feet along and across its 
surface, surveying the dimensions as far as they were 
exposed, but he had no idea how far the large and 
heavy mass penetrated the soil beneath until the work 
of excavation was begun. 

The characteristic pittings covering the entire sur- 
face are well marked, and very regular in size — about 
two or three inches across, with well defined yet low 

walls. The bed in which 
the tremendous rock lay 
was found to be a clean de- 
pression crushed into the 
rock with absolutely no 
trace of soil between it and 
the part where the full 
weight of the mass had 
fallen, showing that the 
meteorite had fallen on the 
bare surface of this dis- 
trict at a period before the 
vegetable soil had begun to 
form here, carrying back 
the fall of Bacubirito to a 
remotely distant period. 

For half a century Pro- 
fessor Ward has been col- 
lecting and studying me- 
teorites. He has interest- 
ed himself in them in ev- 
ery part of the globe 
where they have been 
found. As the result of 
his personal exertions he 
has installed at the Ameri- 
can Museum of Natural History, New York, the Ward- 
Coonley collection of meteorites, allowing this col- 
lection which represents an amount of labor, research, 
indefatigable industry and painstaking ingenuity of 
which the average visitor is entirely ignorant, to be 
placed in the halls of this museum for inspection and 
study. The collection represents five hundred and 
eleven distinct "falls," about five-sixths of all the me- 
teorites known to science. To see these elsewhere 
would require a visit to the great museums of the 
world, and many cabinets of private collectors. Bacu- 
birito, however, is possessed of qualities which render 
it of greater scientific value than any of Professor 
Ward's other meteorites. The inner structure shows 
the octahedral system of crystallization in a very 
marked degree. No other meteoric iron is known which 
shows this so well. Fractured surfaces show crystalli- 
zation plates with faces from three to nineteen milli- 
meters in greatest diameter. Many of these faces are 
covered with fine films of taenite, which in most cases 
are of the characteristic bronze yellow color. Acid 
brings out the Widmanstattian figures in a most beau- 
tiful manner. From the coarse crystals on a fractured 
or weathered face of this iron, we might anticipate that 
etching would reveal a large wide pattern in its mark' 
ings. 

As a fact, quite the reverse is true. The figures, 
while very sharp and clear, are small in pattern, and 
are composed of narrow blades of kamacite, but a frac- 
tion of a millimeter in thickness. At intervals, these 
blades appear to be of more than double that thickness; 
but when examined with a glass it is seen that these 
apparently broader plates are composed of what might, 
be termed "bundles" of narrow kamacite bands. The 
rhombic figures on the etched face will average from 
one and a half to five millimeters in diameter, two 
angles of same being sixty degrees and one hundred 
and twenty degrees, while the triangular markings 
will generally range from eight to fifteen millimeters 
with angles of fifty-five degrees and seventy degrees. 
Two or three troilites are shown, and the iron is essen- 
tially tough. 

The specific gravity of Bacubirito is 7.69. Its analy- 
sis has been made by Profes-.or J. E. Whitefield, of 
Philadelphia, as follows: Iron, 88.944 per cent; nickel, 
6.979 per cent; cobalt, 
0.211 per cent; sulphur, 
0.005 per cent; phosphor- 
us, 0.154 per cent; silicon, 
trace. 

After a long, protracted 
effort, Professor Ward suc- 
ceeded in detaching from 
the mass an already partly 
loosened piece of about 
eleven pounds in weight. 
This, polished and etched 
on one side, showing the 
beautiful Widmanstattian 
figures, has taken its place 
in the Ward-Coonley col- 
lection of meteorites. This 
collection is now on dis- 
play (on deposit) in the 
American Museum of 
Natural History in New 
York city. 



AN ANCIENT FIRE ENGINE. 

There has recently come to light at Stowmarket an 
interesting relic of the past in the shape of the old 
town fire engine, which did duty in the town for many 
years in the early part of the eighteenth century. 
The engine, which is in an excellent state of preserva- 
tion, is composed of a wooden well 6 feet long by 15 
inches wide, lined with copper, with openings at each 
end for the purpose of receiving the water, which 
was fed by hand. The pump is at one end, and is 
worked by ordinary hand-bars. The engine is mount- 
ed on four small solid wooden wheels; the leathern 
buckets with which it was originally fitted have all dis- 
appeared, but the delivery-pipe, which is some 6 feet 
long, can still be attached. The engine is painted the 
regulation red color, and on the front of the pump 
are printed instructions for its proper working. To 
keep the pump in order it is suggested that "the pevets 
of the long iron spendil" should be "drest with sallet 
oyl and tallow," while the hose after use is to be 
"liquored with neatsfoot oyl, bees wax, and tallow, 




STOWMARKET'S ANCIENT FIRE ENGINE. 

and quolied up." These instructions were originally 
covered with horn, but of this only a small portion 
now remains. — Engineering Times. 



Novel HI rili oil of Killing Hawks. 

A farmer who lives in northern Louisiana has 
grown weary of peppering gray hawks with blue 
whistler buckshot. It takes too much time. He sat 
down and thought long, and finally evolved a method 
that does credit to Yankee ingenuity. Every one 
knows that hawks perch only on dead trees. This 
Louisiana farmer made a strong pole some 50 feet in 
length by nailing some scantlings together. To one 
end of the pole he tied a scythe blade, with its razor 
edge turned down. He set the pole up about 500 feet 
from his barnyard. An hour had hardly passed when 
a black hawk alighted on the scythe, grasped it with 
its talons, but released its hold with a suddenness 
that gave ample proof of an injury sustained. The 
bird glanced down and attacked the scythe viciously. 
It was cut again and again, but never relented, mad- 
dened probably by its own blood, as most hawks are. 
After a short struggle the bird fell to the ground 
with its head split open. This Louisiana farmer has 
killed many hawks in the same manner. 




BACUBIRITO, A HUGE METEORITE RECENTLY DISCOVERED. 



© 1 902 SCIENTIFIC AMERICAN, INC. 



November i, 1902. 



Scientific American 



289 



THE SAULT STE. MARIE WATER POWER CANAL. 

The opening of the Michigan Lake Superior Power 
Company's power canal at Sault Ste. Marie again 
attracts attention to an undertaking which is entitled 
to rank as one of the greatest hydraulic developments 
ever carried out in the United States. The cities of 
Sault Ste. Marie, Michigan, and Sault Ste Marie, 
Ontario, are situated on either side of St. Mary's River, 
which connects Lakes Huron and Superior and serves 
to carry the greatest part of the commerce of the 
Great Lakes. At a point opposite the cities there is a 
great fall in the level of the river and to avoid the 
rapids the United States and Canadian governments 
have expended $1,000,000 in the construction of canal 
locks. The growth of Sault Ste. Marie and the admirable 
opportunity afforded by the topography and hydraulic 
conditions of the neighborhood, rendered it only a 
question of time when some hydraulic-electric scheme 
would be inaugurated for utilizing the hydraulic energy 



of the rapids. The theoretical hydraulic energy to be 
developed by the canal recently opened will amount 
to some 60,000 horse power. The power house 
itself, which will be located on the St. Mary's River 
front, is about 1,400 feet in length, 100 feet in width 
and rises to a height of 75 feet above the water level. 
Within the building are eighty-one turbine chambers, 
each 16% feet in width and containing four 33-inch tur- 
bines installed in tandem. All four are carried on one 
shaft, at one end of which, outside the turbine cham- 
bers, is coupled an electric generator of 400 kilowatts 
capacity. One of the turbine chambers will not con- 
tain any turbines, but will be utilized as a spillway 
for the discharge of ice and debris. 

The essential parts of the building are the founda- 
tion, the sub-structure or pit, the superstructure, in- 
cluding penstocks and dynamo floor, the mill floor and 
the roof. The foundation contains 12,000 50-foot piles. 
In the sub-structure are eighty-one pit walls, each 100 



feet in length, 3 feet thick and 20 feet high, closed at 
the up-stream end by arched forebay walls. Each 
chamber has an invert concrete floor and a concrete 
roof. The sub-structure is thus made up of eighty- 
one concrete tunnels each 100 feet long, 15 feet wide 
and 20 feet high. Above these is the superstructure, 
consisting of eighty-one penstock partitions each 20 
feet high, 45 feet long and 15 feet wide. The down- 
stream end, between each two partitions, is closed 
by semi-circular, steel-plate bulkheads. Inside each of 
these partitions is installed a set of four 33-inch tur- 
bines, each turbine being arranged with its axis paral- 
lel to the center longitudinal line of the penstock. The 
turbine shaft passes through the semi-circular steel 
bulkhead wall and into the dynamo room where it is 
direct-connected to its dynamo. The water flows from 
the forebay into the penstocks, through the turbines, 
down into the pit tailrace and out into the lower St. 
Mary's River. The number of turbine wheels when 




Foundations of the Wheel Pits Below Power House, 



Regulating Gates at Head of canal. 
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Railroad Bridge Across the Canal. 



A Stretch of the Canal, Showing Highway Bridge In the Distance. 




The Great Power House, 1,400 Feet In Length. A Highway Bridge Across the Canal. 

THE SAULT STE. MABIE 60,000 H0BSE FOWEB CANAL AND FOWEB HOUSE. 
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the complete plant is installed will be 320. These will 
drive no less than eighty dynamos. 

The intake to the power canal lies just south of the 
western entrance of the United States ship canal. Its 
width is some 950 feet, its southern alignment running 
nearly east and west from its intersection with the es- 
tablished harbor line on a tangent for about 2,900 feet. 
It varies from 950 feet at the intake to a width of 250 
feet about a fifth of a mile from the point where the 
waters of Lake Superior enter. It continues at this 
width to the eastern end of the intake. Here, at the 
commencement of the canal proper, the flow is con- 
trolled by a set of head gates, consisting of four mas- 
sive steel shutters, each 48 feet wide by 26 feet high, 
moving vertically between heavy masonry piers. The 
total length of the canal from this point to the forebay 
is nearly 2 miles. At the various sections of the canal, 
the section of flow area differs, being 4,800 in the in- 
take, about 4,300 square feet where it runs through 
sand and about 4,600 square feet where the channel is 
cut through rock. It is calculated that the water will 
flow through the entire length at a depth of about 23 
feet when the plant is in operation. The estimated 
velocity of the water under these conditions is about 
4% miles per hour. This would deliver to the turbines 
about 30,000 cubic feet of water per second, which 
would supply an output in the power house of about 
60,000 horse power. 

The forebay is formed by the expansion of the canal 
to a width of 1,400 feet. Here the slopes of the bank 
and the general construction are similar to that of the 
canal proper. Near the power house is constructed an 
intercepting rack for catching drift and ice and pre- 
venting their entrance to the penstock. 

In the construction of the canal it was necessary to 
construct several steel foot and vehicle bridges, some 
of which are shown in the accompanying illustrations. 



MANUFACTURE OF TIN PLATE.— II. 

In our issue of October 4, 1902, we described and 
illustrated the first part of the process of tin plate mak- 
ing, including the rolling of the black plate from the 
steel bars, and its pickling, cold rolling, and anneal- 
ing. It was shown that after the second annealing and 
second pickling the plates are placed in water to pro- 
tect them from the action of the atmosphere, and to 
prevent re-oxidation, and are carried in troughs running 
on tramways to the tinning departments, of which there 
are two at the Laughlin plant. One of these depart- 
ments consists of a tin house and assorting room which 
cover about sixty-two thousand square feet, devoted 
mainly to the production of canners' tin (generally 
designated as "coke" plates). In the coke tin house 
building are thirty-two tinning stacks, arranged along 
both sides of the building, leaving a wide aisle in 
which the machinery for branning, cleaning, and dust- 
ing the plates is placed. The other tinning department 
is a T-shaped building covering about twenty-six thou- 
sand square feet with fourteen tinning stacks, which 
are devoted to the manufacture of high grade Terne 
plates (roofing tin). Both these departments are 
equipped with a complete system of tramways and 
turn tables, on which the tanks holding the immersed 
black plates can be readily transported to the several 
tinning stacks. The power for running the machinery 
in these departments is transmitted by shafts and belts 
from one central power plant. 

Originally the method of tinning the plates was the 
simple expedient of dipping them in a bath of molten 
tin and allowing the surplus metal to drain off; but 
some thirty or forty years ago, a Mr. Morewood, of 
South Wales, England, designed a tinning machine 
which revolutionized the tinning process. The system 
consisted in placing at the surface of the pot a pair of 
very carefully turned steel rods, which seized the plate 
as it came up and rolled off the surplus tin, leaving a 
smooth and even coating of the metal. 

Since the tin plate industry was established in this 
country, many improvements have been made in the 
process of making "coke" tin which have not only made 
the product more serviceable, but have also reduced 
the manufacturing expenses. The most essential part 
of the present improved system is the use of rolls sub- 
merged inside of the tinning pots in the hot metal and 
oil baths. Through these rolls the plates pass while 
the coating process is going on, thereby securing a 
perfectly uniform coating and highly polished surface. 

In the manufacture of high grade roofing tin the old 
style or hand-dipping process is still practised to a 
large extent at the Laughlin Works; it has been found 
that a heavy coating of the tin and lead alloy, is essen- 
tial to the lasting quality of roofing plate, and expe- 
rience has proved that this heavy coating amalgamates 
more thoroughly with the iron black plates in the 
slower hand-dipping process. 

In this hand-dipping process, known as the "MF 
style," the plates pass through four or five different pots 
filled respectively with metal or palm oil. The plates 
made by this process resist attacks of the atmospheric 
air more thoroughly than plates made in the "coke" 
tinning process. Recently a new method of finishing 
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the old style plates has been introduced at the Laugh- 
lin Works. In this new method the plates after com- 
ing out of the last old style or "MF" tinning bath, are 
immersed immediately in an oily substance, the tem- 
perature of which is below the melting point of the 
coating metal, and an instantaneous and uniform set- 
ting of the coating metal is thereby effected on all parts 
of the sheets alike. 

While the best roofing plates are still made by the old 
English style, improved by American new methods, a 
number of economical devices have been introduced In 
the production of "coke" plates. 

We present a sectional illustration through a modern 
tinning machine, which shows very clearly its con- 
struction. The heavy cast-iron tin pot is carried in a 
brick setting, and the tin is kept molten by a furnace 
below the pot. In the bottom of the pot is about four- 
teen inches of molten tin, and above this on the dis- 
charging side is twelve inches of palm oil. The black 
plate is introduced into the tin pot through the hopper, 
A. This hopper holds a chemical fluid, the weight of 
which is less in specific gravity than the molten tin, 
and which in combination with the tin and iron causes 
a galvanic action by which the iron and tin are quickly 
and thoroughly amalgamated. The tinner pushes the 
plate downward with a pair of tongs over curved guide- 
bars until it is seized by the first pair of rolls known 
as the "feed rolls," marked B in our drawing. By these 
it is drawn through the molten tin into the upwardly- 
curved hopper, C, in which are running two pairs of 
rolls, D D. The top pair is partly visible and partly 
immersed in the palm oil which covers the tin on 
this side of the machine. These rolls are held sus- 
pended in a housing frame, and are regulated by means 
of screw-adjusted springs, E E, and upon this adjust- 
ment depends the thickness of the coating of tin given 
to the plate. We present illustrations of two complete 
tin pots, in one of which the plates as they come out 
of the rolls are picked up by an automatic catcher, that 
is, a mechanical figure with arms and fingers, which 
stands above the finishing pot, taking the place of a 
man, seizing the plates as they rise through the rolls, 
swinging them sidewise, coming to a stop, automatically 
dropping the plate into a branner, coming back to its 
original position and repeating the operation in rapid 
succession. 

The other illustration shows the "Bennett" device for 
transferring the plates from tinning pot to branner. 
This consists of a revolving drum with the points of 
contact with the plates magnetized by electrical con- 
nections. 

As the plates leave the tin pot, they have upon them 
a thin coating of oil which has to be removed. For 
this purpose they are put into a branner which is lo- 
cated conveniently at the side of the tinning machine. 
The branner consists of an inclosed wood and metal 
box, through which a series of carriers, C. are continu- 
ally traveling on an endless belt. The plate, B. as it 
comes from the tinning machine, is placed in a rack, A, 
which is so located that the plate will be caught up by 
the traveling racks, C. and by them carried through the 
machine. The interior of the branner is filled with bran 
and slaked lime, and as the carrier travels, it forces 
the plate through the bran and lime, which clean off 
the deposit of palm oil. After the plate has passed 
through, it drops into what is known as the "duster," 
where it is passed slowly through a rapidly revolving 
pair of sheepskin-covered rollers, which clean off the 
residue of the palm oil and impart a finishing polish to 
the plate. There are three of these sheepskin rollers, 
and by the time the plate has passed through the set, 
it shows the beautiful finish for which tin plate is 
noted. The automatic catchers, the branner, the duster, 
and a number of other devices are American inventions 
made since the industry was introduced in this country, 
and a large amount of tedious work of men, boys and 
girls has been substituted by these machines. 

Assorting Room. — From the tin house the tin plate 
is carried on elevated trolleys to the assorting room, 
and deposited on tables where each sheet is carefully 
handled and examined for defects. The perfect plates 
are then "reckoned" or counted at the rate of 112 to the 
box, and each set of 112 is weighed before boxing. 

There is no branch of the iron or steel trade which 
requires so much care or commands so much detail of 
handling as the manufacture of tin plate, and some of 
the highest wages paid for any industrial labor in the 
world are earned by the operators in the American Tin 
Plate Mills. The high cost of manufacture is due to 
the fact that each sheet has to be handled separately 
by from ten to twelve persons, and the quickest time of 
manufacture that has been made from the raw material 
in the shape of flat bars to the finished and boxed tin 
plate is ten days. At the present time, when labor 
counts for so much, it can be understood that the fre- 
quent handling of these light plates must result in a 
high cost of the finished product, and hence it is that 
the lowest grades of tin plate cost as much as $80 per 
ton. The greatest production is about 40 tons per week 
for one mill on the basis of a rate of 100 pounds weight 
per box. 
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In concluding our notice of this interesting work, we 
give some figures of the consumption, etc., which will 
prove of decided interest. In the Laughlin Works the 
amount of sheet bar steel consumed as raw material per 
week is 1,100 tons, a large total when we bear in mind 
the costly nature of the product. The total consumption 
in sheet bars per year is 50,000 tons; of coal, 55,000; of 
tin, 1,250 tons, and of palm oil, 250 tons; while the total 
output of the finished material is 1,000,000 boxes of tin 
plate per year. To produce this output requires the 
steady employment of 1,500 employes, and the paying 
out in wages annually of $1,000,000. It will be seen at 
once that the rate of wage paid at the tin plate mills is 
very high, reaching an average of $670 per year per 
employe. This is explained by the fact, as we have al- 
ready stated, that the workers in some of the depart- 
ments of the tin plate mills are the best paid in the 
world, the tin rollers who roll the black plate getting 
as high as from $7 to $10 per day. We are indebted to 
Mr. W. T. Graham, president of the American Tin Plate 
Company, and to Mr. C. A. Robinson, the district man- 
ager, for courtesies extended in the preparation of 
these articles. 



Toad Poison. 

C. Phisalix and G. Bertrand have succeeded in iso- 
lating two toxic principles from the parotid gland and 
skin of the common toad, Bufo vulgaris. Of these 
bufotaline, C U8 H in 2 3, occurs as a transparent resin, 
very soluble in alcohol, chloroform, and acetone; less 
soluble in ether, and almost insoluble in petroleum 
ether or in carbon disulphide. It is precipitated from 
alcoholic solution on the addition of water, forming 
an emulsion, which is redissolved on further adding a 
large volume of water. Although very dilute, the 
solution thus obtained is extremely toxic to frogs. It 
acts on the heart, and does not affect the nervous 
system. Applied to the tongue, it has a bitter taste 
and gives rise to a peculiar and very persistent sensa- 
tion. It is obtained by squeezing the parotid glands 
of the animals under water. The opalescent acid 
liquid thus resulting is filtered through a Chamberland 
filter and evaporated. During evaporation a less solu- 
ble portion separates as a white pellicle, which is 
removed as it forms. It is washed with water and 
redissolved in absolute alcohol or in chloroform, and 
purified by filtration. This is bufotaline. After its 
removal the residual extract is exhausted with alco- 
hol; the alcohol is distilled off, and the residue, 
dissolved in water, is treated with basic lead acetate. 
The lead precipitate, decomposed by H 2 S, liberates an- 
other toxic body, bufotenine, which is purified from 
adherent bufotaline by treatment with chloroform in 
which the former is insoluble, and by ether, which 
removes the acetic acid. Bufotenine exerts a powerful 
paralyzing action on the nervous centers. Faust has 
also isolated bufotaline, but since he worked upon the 
alcoholic extract of the dried skins of the animals, 
his product is considered by the authors to have been 
impure. They find that this extract contains a sub- 
stance which has no relation to the toxic body. This 
is the body named bufonine by Faust, which does not 
occur in the pure secretion of the glands. 



Tlie Current Supplement. 

The current Supplement, No. 1400, opens with the 
first installment of a series of articles on the Berlin 
electric underground and elevated railway. Particular 
care has been taken to illustrate this series copiously. 
Rarely, indeed, have such handsome illustrations been 
presented of a great city tramway. The pictures show 
how admirably the German engineers have carried out 
their work, from both the electrical and architectural 
standpoints. Another important article deals with the 
steam turbine in its commercial aspect. The Ruthen- 
berg electric iron process, which attracted such atten- 
tion at the last meeting of the Electro-Chemical So- 
ciety at Niagara Falls, is fully described. Still an- 
other industrial application of electricity is described 
in an account of electrical methods of glass-making. 
Dr. Otto N. Witt, the well-known German chemist, dis- 
cusses recent developments in coloring matters. 
Among the minor articles of interest may be men- 
tioned those on a core-wire straightening machine, the 
Sigriste photographic apparatus, and the life of the 
curious Chinese xiphopagous twins. Peary's work in 
1901 and 1902 is discussed at length. The electrical 
conductivity of plant juices is a subject on which Mr. 
Fred. D. Heald writes exhaustively. The usual selectei 
formula?, trade notes and consular information will 
also be found in the current Supplement. 

♦ ■ » . » 

Torpedo Boat Destroyer "Stewart" makes a 
Record. 

The torpedo boat destroyer "Stewart" has proved 
herself to be the fleetest craft in the United States 
Navy. She went through her trials without an acci- 
dent. She was supposed, according to contract, to 
keep up a speed of 26 knots for one hour. She did 
this without any trouble, and exceeded it by 3 knots, 
the official figures given out being 29.3 knots. 
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High Pressure from Calcium Carbide. 

To the Editor of the Scientific American: 

In making a series of experiments for an acetylene 
apparatus, I have been astounded at the terrific pres- 
sure I could obtain practically instantaneously with the 
calcium carbide. My apparatus was a four-foot piece of 
steel pipe tested to 600 pounds to the square inch. It is 
capped on the bottom. The top cap is drilled for a 
stuffing box with gland nr.ts; a turned steel shaft runs 
through the stuffing box, on the end of which a carbide 
basket is hung made of ordinary wire. The pipe is 
filled to about six or eight inches from the bottom 
with water. A release cock for the air, and a pipe 
for screwing on a steam gage are tapped in the stuff- 
ing box. The gage reads to 400 pounds. On lowering 
the shaft touching the carbide to the water and forc- 
ing the air out, a second quick plunge forces the gage 
around to 400 pounds in three seconds. 

It may and should be that this instantaneous raising 
of high pressure can be applied to some mechanical and 
commercial use, such as pressing cotton, baling hay 
or even as an explosive. The idea is offered to those of 
your readers, who can make a mechanical and commer- 
cial use of it. Geo. Huston. 
Sandon, B. C, October 14, 1902. 



Do Mussels Move ? 

To the Editor of the Scientific Americas: 

Some time ago I read an article on the pearl button 
trade of the Mississippi and Arkansas Rivers, and in 
it found the following paragraph: "Authorities differ 
upon the question of whether mussels move or not, ex- 
cept as the water makes them or they fasten onto some 
moving object that touches them, but the fact that sand 
and mud deposits kill them seems to establish their in- 
ability to move without assistance." I was reared on 
the Tennessee River, and lived for a number of years 
near the Colorado, in Texas, and have had ample oppor- 
tunity to make observations on the characteristics of 
the mussel. I can state emphatically that mussels 
do move. I have watched them for an hour at a time. 
They elevate themselves with the open part of the shell 
down; a mussel six inches long and three and one-half 
or four inches wide will make in moving, two parallel 
lines about one and one-half inches wide. Their method 
of locomotion is to protrude sufficiently out of the sheil 
and operate on the same principle as a snake, moving 
very slowly. If the water is disturbed in the slightest 
manner they will close their shell at once and fall over. 
I do not suppose they can hear, but of course they have 
sensation. The fact that mussels are covered up by 
sand deposits and destroyed is no argument against 
their locomotion. The mussel is a very slow mover, and 
the debris of a river moves rapidly during a rise, and 
01" course the mussel is unable to reach a place of safety. 
In the West I have seen hundreds of fish drowned in the 
sudden rise of a stream caused by a waterspout. It is 
not strange, then, that the slow-moving mussel should 
be killed by the same cause. E. H. Oliver. 

Gary, Pla., October 6, 1902. 



Smelting Willi Oil. 

BY C. W. AKTHUll. 

Under the auspices of the Oil Blast Furnace Com- 
pany, a crude-oil-burning smelter recently erected in 
Los Angeles was given its first run on October 1. 

The test was made on a quarter of a ton of copper 
ore that had been taken from a mine in San Bernard- 
ino County, Cal. 

Several hundred pounds of iron slag were first run 
through the furnace for preliminary heating purposes, 
after which came the test, fully 60 pounds or about 13 
per cent of pure metal being the result. The smelter 
is a very crude affair, with a capacity for ten tons per 
day, it being the intention to construct a first-class 
apparatus as soon as all necessary arrangements are 
perfected. 

A Connersville blower, an improvement upon the 
old Root process, was employed upon the air blast by 
which the crude petroleum was sprayed in the furnace. 
It worked at the rate of three and one-half cubic feet 
per revolution, although its utility in that respect is 
somewhat regulated by the size of the furnace, and it is 
capable of operating at different speeds. Its power 
in the test was derived from a miniature engine which 
was designed by P. P. Pettingill (who also designed 
the smelter), which, while operated by gasoline, was 
built upon principles identical with those using steam. 

The air becomes heated to a degree equivalent to 400 
deg. Fahr. before reaching the furnace, thus obviating 
any objectionable features that might exist by reason 
of transmission of air in a cold state. 

Much is claimed for the new process, especially upon 
the basis of cost. It is said that a saving of from one- 
fifth to one-quarter can be made upon the item of 
coke alone, and that ores of an exceedingly silioious 
character can be handled, provided a reasonable per- 
centage ef other rock is also treated. 
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Electrical Notes. 

In studying 1 the heating effects upon the poles of a 
spark-gap, as affected by the variance of the inductance 
of the circuit, Mr. B. Eginitis uses Tesla coils without 
a core, and poles of fine wire. The brightness of the 
aureole varies at first inversely as the heating effect 
for all metals examined. At high inductance, both 
the temperature and brightness increase with increas- 
ing inductance — at least, in iron and steel. A closer 
study of the effects by determining the temperatures 
of the poles was made with the aid of a thermoelectric 
couple. The metals examined include aluminium, cop- 
per and silver. The heating first increases rapidly 
with increasing inductances, and then breaks into a 
succession of maxima and minima. The presence o"T 
metallic vapor is not a primary factor in the heating 
effect, as is shown by the fact that at small induc- 
tances the brightness of the spectrum decreases with 
increasing inductances, whereas the heating increases 
very rapidly. 

At a colliery in the Dortmund district of Prussia 
it was required to dismount a horizontal arm of the 
pump rods; but this was found impossible, owing to 
the rusting of the bolts and cotters, while the part 
in question could not be cut through by hammer and 
chisel on account of the small space at disposal. It 
was, therefore, determined to effect the separation by 
means of the electric arc. The energy employed was 
obtained from a continuous-current dynamo gener- 
ating 320 amperes at 110 volts, which served for light- 
ing, the negative pole being put in connection with 
the pump rod and the positive with a carbon of 20 
millimeters diameter, held in a well-insulated gas 
pipe. The latter was fitted with a rest, so that the 
carbon might be guided by hand, and, for preventing 
danger from fire, a bucket filled with sand was placed 
under the spot where the melting was to be effected, 
while a small hand-pump was also held in readiness. 
For protecting the men's eyes from the bright light 
red and green glasses were provided, to be held in the 
hand. The work was carried through with a current 
of 320 amperes at 60 to 70 volts, the carbon point 
being held from 40 to 50 millimeters away from the 
point to be melted in such a manner that a vertical 
slot of 20 to 30 millimeters was formed, and then 
gradually deepened. The guiding of the carbon, which 
became more difficult as the depth increased, had to 
be effected in the upward direction, so that the molten 
iron might fall in drops. The work was performed 
by six men, who relieved one another every hour or 
half-hour, in about twelve hours altogether, including 
a few interruptions. No inconvenience was experi- 
enced by the men during the operation; but after- 
ward all of them felt more or less severe pains in the 
face and hands, while those who did not always use 
the glasses also suffered in their eyes. The pains, 
however, lasted only a short time. 

Aerial telegraphy is soon to be used extensively in 
France, if the projects of the recently-formed Paris 
company are to be carried out. The company, which 
uses the Popp-Branly system, is shortly to install a 
central station in Paris of a novel character, and sub- 
scribers all over the city will receive the news of 
the day by wireless telegraphy. The main station will 
be in connection with the telegraph, telephone, and 
with the aerial posts outside the city, so that it will 
be in a position to keep the subscribers posted as to 
all occurrences of importance, stock quotations,- re- 
sults of races, etc. A certain number of trial posts 
have already been installed and the system is found 
to work well. It only remains to apply it on a large 
scale, and for this the company has been waiting for 
an authorization from the Minister of Posts and 
Telegraphs. The company will apply a number of 
ingenious schemes to supply the subscribers with 
news. To obtain the results of the races, for instance, 
which are generally held near Paris, a wireless teleg- 
raphy mast will be permanently installed in each race 
track. An automobile will be fitted out with all the 
necessary instruments and will constitute thus a mov- 
able post. On the occasion of the races it will proceed to 
the track and connect with the mast, and will thus be 
able to send all the details of the events to the main 
station, which in turn transmits them to the sub- 
scribers. An extensive system is to be organized on 
the coast of France. The government has already 
authorized the company to establish two posts at 
Havre and Barfleur which will be the beginning of 
a system which will unite the coasts of France and 
Algeria. Such a system would be of great value. In 
the first place, collisions at sea would be rendered 
almost impossible. Provided with aerial telegraphy 
outfits, ships could not only signal to the coast at a 
distance of 150 miles, but also with the ships in the 
same waters. In case of disaster help can be de- 
manded from the shore or from neighboring vessels. 
For the national defense the application of such a 
system is at once apparent. At 150 miles from the 
coast a simple torpedo boat could announce the ap- 
proach of the enemy's fleet, and the posts would send 
the news all along the coast and to the interior. 
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Engineering Notes. 

Reports have been submitted to President E. H. 
Harriman, of the Southern Pacific Railroad, for the 
construction of a tunnel nearly seven miles long 
through the Sierra Nevada Mountains, at a cost of 
about $14,000,000. Such a tunnel would cut down the 
summit grade about 1,500 feet, and would enable the 
company to dispense with all but three of the forty- 
two miles of mountain snowsheds. 

Instead of blowing down coal in mines by mean 
of dynamite, an Englishman intends to make use o: ;.. 
hydraulic cartridge, which is said to obviate the wasto 
ful shattering of the fuel. The cartridge is 20 inches 
in length. Orifices along its sides admit of the appli- 
cation of a pressure of some 3 tons per square inch. 
The total pressure is about 60 tons. When inserted in 
a hole the cartridge is coupled up with a small hand 
pump. It is said that in a few minutes after the appar- 
atus has been at work, the coal breaks up and falls in 
great blocks. About 1 •/•> pints of water are used in the 
operation. One colliery proprietor who has adopted the 
invention for use in three mines computes that each 
cartridge saves $75 per week. 

"I remember," said a bridge contractor some time 
ago while on the subject of workmen's dare-deviltries, 
"when working at the big bridge across the Niagara, 
when the two cantilever arms had approached within 
fifty feet of each other, a keen rivalry as to who 
should be the first to cross sprang up among the men. 
A long plank connected the two arms, leaving about 
two and a half feet of support at each end. Strict 
orders were issued that no one should attempt to 
cross the plank upon penalty of instant dismissal. 
At the noon hour I suddenly heard a great shout from 
the men, who were all starting up. Raising my eyes 
I saw a man step on the end of that plank, stop a 
minute, and look down into the whirlpool below. I 
knew he was going to cross, and I shouted to him, 
but he was too high up to hear. Deliberately he 
walked out until he reached the middle of the plank. 
It sagged far down with his weight until I could 
see light between the two short supporting ends and 
the cantilevers on which they rested. He saw the 
end in front of him do this, hesitated, and looked 
back to see how the other end was. I thought he 
was going to turn. He stopped, grasped both edges 
of the plank with his hands, and, throwing his feet 
up, stood on his head, kicking his legs in the air, 
cracking his heels together, and yelling to the terrified 
onlookers. This he did for about a minute — it seemed 
to me like forty. Then he let his feet drop down, 
stood up, waved his hat, and trotted along the plank 
to the other side, slid down one of the braces hand 
over hand, and regained the ground. We discharged 
him, of course, but what did he care? He got all the 
glory, his fellows envied him, and he could command 
work anywhere." — Cassier's Magazine. 

John Smeaton in 1752 was the first man who ever 
styled himself a civil engineer, and in the one hundred 
and fifty years the business has ever been growing 
more and more of an exact profession, till now it is 
ot equal importance with any of the learned pro- 
fessions, and demands as high a quality of intellect. 
The business of mining engineering has not as yet 
reached so high a standard, but is destined to sur- 
pass it. The old rule of thumb is being rapidly dis- 
carded, and the advance is noticeably greater in the 
last twenty years than in the preceding one hundred 
and thirty years. Like the miner, who has had to 
grope his way painfully upward, the mining engineer 
has had to be creative in his functions, and cause a 
demand before furnishing the correlative supply. The 
scope of the mining engineer is becoming a tremen- 
dous one in variety and requirements. He is becom- 
ing the master and interpreter of protean forces, and 
in his functions combines the powers of many 
branches of practical science. Indeed, ail the modern 
arts and sciences, so far as they apply to mechanics, 
:ome under the domain of the mining engineer, for 
nearly everything to make up modern mechanical 
progress comes in somewhere as a part of the great 
mining and metallurgical industry, whether it be the 
whole railroad system of ore transportation, the pneu- 
matic method in converters, the best efforts of the 
electrician, the most complex and far-reaching pro- 
cess of the chemist, the keenest effort of the geologist, 
the profoundest demonstrations of the mathematician. 
Thus the educational equipment of the mining engineer 
is becoming necessarily as much more complex than 
it was as are the appliances at his command in con- 
trast with the simple devices of a generation ago. And 
if the demands for capacity and knowledge seem 
great, it is to be borne in mind that the rewards are 
proportional and commensurate. No youthful pro- 
fession on earth pays higher salaries to-day than are 
paid mining engineers, and the world of great mining 
enterprises stands ready to pay a man the value he 
himself sets upon his services, provided he can dem- 
onstrate his worth as a matter of economy — economy 
in this regard meaning the judicious expeaditure of 
money. — Mining and Scientific Press, 
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A PORTABLE WINDMILL 

Instead of using animal power in driving the var- 
ious machines which are used on a farm, a western 
inventor, Mr. Amos Wallace, has conceived the idea 
of making the wind do his farm work for him. Sta- 
tionary windmills are common enough, but a portable 
windmill is surely a novelty that merits more than 
passing notice. And a portable windmill it is that 
Mr. Wallace uses. The illustration of the windmill 
which we publish is so clear in its 
mechanical details that a lengthy de- 
scription is hardly necessary. The 
contrivance is mounted on a low 
four-wheeled wagon which can be 
readily hauled to and from the field. 
On this wagon a stout framework 
is erected at each end. The upright 
frameworks are provided with bear- 
ings to receive the shafts of wind- 
wheels. It will be observed that the 
frameworks are stiffened and secure- 
ly supported by a system of braces. 

Each windwheel shaft carries a 
sprocket, connected by a chain with 
a small sprocket, journaled in a 
standard, which is carried in the 
center of the wagon. The central 
sprocket-shaft is fitted with a pulley 
which receives a driving belt. Ob- 
viously the belt can be slipped over 
the pulley of any farm machine 
which is intended to be driven. 



In carrying on experiments at fairly long distances, 
the selenium cell is detached from its mounting, and 
in its place a parabolic mirror (Fig. 2) is inserted, 
which serves the purpose of causing the pencils of 
light sent forth by the flickering flame to be emitted 
parallel to one another. It is a well-known optical 
principle that parallel light waves thus transmitted, 
travel great distances. 

At the receiving station (Fig. 3) the light is col- 



The China Service of the White 
House. 

Messrs. Josiah Wedgwood & Sons, 
the famous English pottery manufac- 
turers of Etruria, Stoke-on-Trent, 
have been engaged to make the new service china to 
be used on state occasions at the White House. The 
design has been copyrighted, thus insuring its exclu- 
sive use at the President's residence. It is a simple 
gold Colonial pattern, with the great seal of the United 
States enameled in colors as the decorative feature. 
The set will consist of 1,296 pieces, and will be de- 
livered in Washington next January. The ware for 
this china set will be composed of the best possible 
china body, and the decorations to be applied will be 
in the highest style of the art. 




A PORTABLE WINDMILL. 

lected by a condensing lens and concentrated upon a 
sensitive selenium cell, which is connected exactly in 
the manner before described, with a battery and two 
telephones. There is no particular reason why two 
telephoneslshould be used — it is simply a German prac- 
tice. Every public telephone station is fitted with two 
receivers in Germany. 



RUHMEB'S OPTIC TELEPHONE. 

Dispatches have been published in the daily press, 
which state that Ernst Ruhmer, who is not unknown 
to readers of the Scientific American, has success- 
fully tested a wireless telephone apparatus of his own 
invention. A description of the apparatus used will 
probably not be without interest. 

Instead of using the speaking or whistling arc light, 
Mr. Ruhmer employs a small acetylene flame, thereby 
avoiding a multiplicity of electrical circuits. The gas 
is produced in a small generator not unlike that of a 
bicycle lamp, and is led to the burner. If the 
diaphragm or membrane of the transmitter be 
spoken against, the acetylene flame flickers in accord- 
ance with the sound waves impelled against the dia- 
phragm. Light impulses of corresponding fluctuating 
intensity are sent forth into space directly, and also 
indirectly by means of a small reflector, and encounter 
a sensitive selenium cell mounted in the rear wall of 
the instrument frame. If the selenium cell be con- 
nected with a source of electricity such as a primary 
or secondary battery and with two telephones, every 
word spoken into the transmitter can be distinctly 
heard in the telephone receiver. In order that the 
direct sound waves may not give rise to any disturb- 
ing sounds the optic telephones are in most instances 
placed in another room, or some distance away. 

That the 
transmission of 
the sound 
waves is ef- 
fected only 
through light 
oscillations can 
be easily 
enough proved 
b y inserting 
between the 
acetylene flame 
and the sele- 
nium cell, an 
opaque body, 
such, for ex- 
ample, as a 
piece of paste- 
board; it will 
be found that 
the transmis- 
sion of the 
sounds is com- 
pletely inter- 
rupted. 



Hamburg 9 ** Sea Traffic. 

After many years of steady effort the German flag 
has at last won first place in Hamburg's sea traffic, 
overtopping the British flag, which for many years had 
held first place. In 1899 the German tonnage exceeded 
that of foreigners, and in the same year the Hamburg 
flag elbowed the British flag out of the first place and 



forced it to take second rank in the shipping trade of 
the port. The statistics for 1901 show that the German 
flag with 4,500,000 register tons put all the other flags 
combined in the shade, and the flag of Hamburg with 
3,600,000 tons maintained its superiority over the Brit- 
ish flag, which was credited with 2,900,000 tons. The 
Hamburg and British vessels trading with the port 
monopolize between them such a large proportion of 
Hamburg's trade that they overtop the tonnage of 
Norway, which takes the third rank, 
twelve-fold and ten-fold respectively. 
The Norwegian tonnage last year was 
296,000, the Danish 137,000, and the 
Dutch 116,000 register tons, and the 
share taken by the other countries 
— such as Sweden, Spain, France, 
Russia, etc. — was in every case un- 
der 100,000 tons, whereas the coal- 
laden ships alone from Great Brit- 
ain totaled up to 774,763 register 
tons. Non-European and exotic flags 
are rare phenomena in Hamburg 
Harbor. Last year only four North 
American ships, with 5,984 tons, and 
two Argentine, with 3,180 tons, made 
their appearance there, and no Chil- 
ian or Brazilian vessels arrived there 
at all.. 

The network of regular lines 
spreading out from Hamburg over 
all the seas to every country on the 
globe shows the colors of the differ- 
ent maritime nations in about the 
same proportion and sequence. Con- 
nected with Hamburg are seventy- 
four regular lines under the German 
flag, thirty-seven under the British, 
eight under the Norwegian, six under 
the Danish, three under the Dutch, three under the 
Russian, two under the Swedish, two under the Span- 
ish, one under the Belgian, one under the French, and 
one under the United States flag. Of the German 
lines, thirteen run between Hamburg and Great Brit- 
ain and thirty-one to ports outside Europe. Ham- 
burg ship owners maintain fifty-six lines between 
them, ten of which run exclusively between that port 
and Great Britain. Of the thirty-seven British lines 
using Hamburg Harbor, six run beyond European 
waters to America and Africa; and for voyages beyond 
Europe the boats of two lines partially under the Nor- 
wegian flag and one under the American flag also call 
at Hamburg. No less than 7,114 voyages from Ham- 
burg (3,882 being under the German flag) were pro- 
secuted last year by vessels of the regular lines, of 
which 969 extended beyond European waters. 
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Fig. 1.— REFLECTOR TRANSMITTER OF RUHMER S 
APPARATUS. 




Fig-. 2.— RUHMER'S LONG DISTANCE TRANSMITTER. 



Sham Battles With French Submarines. 

Some interesting experiments similar to those which 
would be experienced in actual warfare have been car- 
ried out by the French submarine boats, "Gustave 
Zede" and "Gymnote" in the naval sham fight off 
Hyeres in which the efficiency and utility of this 
fighting arm were strikingly shown. The two ves- 
sels were dispatched from Toulon to assist the French 
Squadron blockaded by the enemy in Hyeres road- 
stead. The submarines traveled the whole distance 
below the surface and on reaching the scene of the 
maneuvers the "Gustave Zede" was ordered by Admiral 
Gervais to torpedo the battleship "Bouvet," which feat 
was accomplished. In the meantime the "Gymnote" 
having recharged her electric batteries with the help 
of Admiral Trehouart, advanced in spite of the ene- 
my's torpedo boats, arid torpedoed the battleship "Jau- 
reguiberry" and the cruiser "Admiral Charner." The 
"Gymnote" achieved this feat with only the top of 
her sighting tube about a foot above the water. 

The crews of 
the two large 
vessels were 
unaware of the 
s u b marine's 
presence until 
the missiles 
struck home. 
The engine 
room s t a ff s 
who had to 
work upon the 
submarines in 
a temperature 
never less than 
100 deg. F. and 
often 104 deg. 
fulfilled all re- 
quirements; 
not the slight- 
est breakdown 
occurred, and 
the men expe- 
rienced no fa- 
tigue. 



Fig". 3.— THE RECEIVER. 
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THE ZAPOTECAN TOMBS UNEARTHED. 

BY WALTER L. BEASLEY. 

Professor Marshall H. Saville, of the American Mu- 
seum of Natural History, has just returned from Mex- 
ico, where he has brought to a close the four years of 
exploration in Southern Mexico planned by the Muse- 
um. Two of these years were spent in investigating the 
famous ruins of Mitla, while the last two 
seasons' work has been devoted to ex 
cavating a number of huge burial mounds 
in the State of Oaxaca. The funds for 
the expedition were furnished through 
the liberality of the Duke of Loubat. At 
Oaxaca a series of spacious and elaborate 
tombs were uncovered, wherein were 
found a number of noteworthy and sur- 
prising objects of great archaeological in- 
terest and value. These afford for the 
first time a vivid glimpse of the civiliza- 
tion of the little-known race, the ancient 
Zapotecans, a powerful Indian tribe who 
had developed a peculiar culture, differ- 
ing in many respects from the Aztecs of 
Mexico, and the Maya of Yucatan. The 
relation of their culture to that of the 
other Mexican tribes, an important arch- 
aeological problem, can now be more 
narrowly studied than ever before. 

Professor Saville's brilliant discover- 
ies, when fully reported on, will unques- 
tionably be one of the most important 
contributions to American archaeology 
made in recent years. The excavations 
of the past and preceding winter were 
carried on in two places near the city 
of Oaxaca, Xoxocotlan and Cuilapa, all in the area of 
Zapotecan culture. Not far distant from these points 
is a range of hills on which are situated the remains of 
a great fortified city, known as Monte Alban, which is 
thought was probably the capital of the old Zapotecan 
empire. This entire section is dotted with mounds in- 
dicating a thickly populated province in former times. 
The mounds vary in height from 6 to 75 feet. A num- 
ber are in the form of a 
pyramid, others rectangular 
in shape, and a few circu- 
lar. Many had been 
plowed over, and thus 
their original outlines were 
destroyed. The excavations 
of the mounds revealed 
much that was new and sur- 
prising. The doors of the 
tombs were sealed by a 
large stone. A peculiar fea- 
ture of the ruins were ce- 
ment floors, sometimes one 
above the other and about 
a foot apart, indicating a 
structure on top. A flight 
of stone steps led upward 
in several instances to the 
platform or floor above. 
The tombs were built of 
slabs of stone, neatly 

dressed, covered with stucco and were painted red. 
The lintel over the entrances consisted of a long 
block of stone, the outer part painted in red. Above 
this were stucco decorations, sculptures, hieroglyphics, 
and in some instances funeral urns of terra cotta. 

In the principal excavation made at Xoxo a trench 
was carried through the entire mound. Here were 
found the cement floors and adobe construction char- 
acteristic of other mounds. The 
door was sealed with a large stone. 
The facade of the front wall was in 
the form of a frame, in which were 
placed five terra cotta funeral urns. 
On either side of the one in the cen- 
ter was a death's head of stucco. 
These funeral urns, which had been 
fastened to the wall with cement, 
were the covers of boxes of terra 
cotta resting on four feet, the corner 
of each box being decorated with 
symbolic faces. The inside of the 
tomb was found literally covered 
with food vessels, incense burners 
and the remains of a number of 
skeletons. The niches on either side 
of the walls also contained human 
remains. All of the bones and 
skulls were painted red. There were 
several decapitated heads on the 
floor. The walls of the chamber 
were formerly entirely covered with 
plaster, but during the lapse of cen- 
turies, probably on account of the 
action of earthquakes, the greater 
part had fallen off They had, origi- 
nally, been enti' 'v decorated with 
paintings in va bright colors, 



traces of which were distinctly visible. Over these 
bright colored paintings a thin coat of stucco had been 
laid upon which in black outlines was painted a series 
of human figures in the costume of ancient Mexico. 
The most important feature in this and many of the 
tombs was the hieroglyphic inscriptions, found on the 
stone door lintel and wall chambers in a form of writ- 




excavations is the fact that they fully confirm the writ- 
ings of the old Spanish historians of that age as to 
the strange and elaborate burial customs employed by 
the Zapotecans. Also that the great underground tombs 
are properly ossuaries or places where the bones only 
of the dead were deposited. After a certain lapse of 
time, when the flesh had decayed, with elaborate cere- 
mony the bones and decapitated heads 
were painted red and placed in the tomb 
with food and incense. Funeral urns 
were found to have been placed in series 
of five in front of the tombs. One prob- 
lem was definitely settled as to the exact 
character of the mounds; those of rectan- 
gular shape were found to be burial 
places and contained the most important 
tombs, while the pyramidal ones were 
temple structures. The first detailed ac- 
count of these explorations herein out- 
lined are now given by Mr. Saville before 
the International Congress of American- 
ists at the Museum, where new archaeo- 
logical and ethnological problems and 
the early history of the two Americas 
are being discussed. This will be follow- 
ed by the publication of two illustrated 
memoirs, one on the ruins of Mitla and 
the other on the excavations of the Zapo- 
tecan tombs; these will be the latest and 
most exhaustive works on the culture of 
the ancient civilizations of Mexico in ex- 
istence. 

» ♦ « 



ZAPOTECAN TOMB AT CUILAPA. 

ing entirely different from any heretofore known in 
Mexico, and the first ever found in Zapotecan terri- 
tory. When deciphered these inscriptions will doubt- 
less shed valuable new light upon this ancient race. 

At Cuilapa, seven miles southwest of the town of 
Oaxaca, seven large chambers and a like number of 
small stone graves were uncovered. The excavations 
of the mounds at Cuilapa were especially noted for the 




TERRA COTTA FUNERAL URNS AND BURIAL FIGURES. 



great numbers of magnificent jadeite ornaments and 
other votive offerings found. These embraced beauti- 
fully carved breast ornaments, necklaces, beads, ear- 
rings, miniature idols and various symbolic figures. 
Also fragments of mosaic work were found, the most in- 
teresting of which are two small circular mirrors made 
of bits of highly polished hematite cemented to thin 
disks of pottery. A significant point brought out by the 




A New Type or Electric Locomotive. 

Some interesting tests have been car- 
ried out with a novel and interesting type of high- 
speed electric locomotive designed by Mr. Walter 
Reichel, the chief engineer to Messrs. Siemens & 
Halske, the eminent firm of electrical engineers, which 
in conjunction with the Allgemeine Elektricitats- 
Gesellschaft has been carrying out the elaborate ex- 
periments in connection with high-speed electric trac- 
tion. The body of this new locomotive is carried on 
two four-wheeled bogies, and 
to each axle a motor is fit- 
ted, making four motors in 
all. The special feature of 
this engine is that the mo- 
tors receive the current di- 
rect from the supply trol- 
ley at 10,000 volts potential, 
and the fitting of a motor 
to each axle dispenses with 
transformers and enables 
the weight to be consider- 
ably reduced, with a cor- 
responding reduction of en- 
ergy consumption. The rea- 
son for building a locomo- 
tive instead of another auto- 
mobile car, for these high- 
speed trials, was simply the 
lower cost. Owing to the 
imperfections of the perma- 
nent way, the maximum 
speed attained in the trials was only 105 kilometers 
(66 miles) an hour, but they afforded ample proof of 
the feasibility of using motors taking current at very 
much higher pressures than have hitherto been at- 
tempted. Pressures extending up to 11,000 volts were 
used in the trials without giving rise to difficulties of 
any kind. According to the engineer, the substitution 
of these motors in the Siemens & Halske high-speed 
car employed in last year's trials for 
the 1150-volt motors and transformers 
then used, would reduce the weight 
from 96 to 76 metric tons. This car 
attained a speed of 160 kilometers in 
the former trials, and if, when carry- 
ing 50 passengers, it were coupled to 
a 42-ton car without motor equipment, 
the total weight, taking 7 tons as 
the weight of 100 passengers, would 
amount to 125 tons, or 1.25 ton per 



passenger. 
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TEROPLE MOUND. 



Power Exerted by Water. 

The tremendous power exerted by 
water in violent motion is well 
shown by some experiments carried 
out by English engineers to deter- 
mine the stress exerted upon the 
foundations of a lighthouse. Thomas 
Stevenson discovered that at Skerry- 
vore and Bell Rock pressures of 
6,083 pounds per square foot, and 
3,013 pounds, respectively, were to 
be encountered in ordinary weather. 
This is only about 42 pounds per 
square inch, and is doubtless much 
exceeded in severe storms. 
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for the incorporation of the company until such de- 
mand shall have been satisfied, or until the financial 
responsibility of the contracting parties has been care- 
fully looked into, and the desire of the purchasers to 
acquire an interest in the patent has been proved to be 
bona fide. 
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TRAPS FOR THE UNWARY INVENTOR. 

We have had occasion from time to time to call at- 
tention to the practices of "Patent Sales Agents" in 
inducing patentees to place in their hands the sale of 
their patents. The ordinary method employed in car- 
rying out this work is to write to the inventor, in- 
forming him that his device has been carefully exam- 
ined and has been found to possess great merit; that 
it is believed by bringing the invention to the atten- 
tion of the proper people (whoever they may be) there 
will be no difficulty in finding a purchaser. The fact is 
then adroitly set forth that in order to carry out 
this work, much time and labor will be required, 
and though the patent will be sold on a purely com- 
mission basis of from 5 to 10 per cent, or any other 
similar amount, in order to cover the necessary ex- 
penses for printing circulars, providing models, con- 
ducting correspondence, or for some other similar 
cause, a retaining fee is required, payable in advance. 
This is not the universal method employed by the 
"Sales Agents," but it is the most popular method, and 
such offers should be carefully looked into. The in- 
tegrity of the parties should be thoroughly examined 
into before any credence is placed upon their claims. 
There is another method of procedure, however, 
which has reached any considerable importance only 
within the last year or two. The service performed 
by these parties is an actual service for which the par- 
ties in question are perfectly entitled to proper remun- 
eration. In some cases, however, the methods em- 
ployed by them are irregular, and the results to be 
obtained elusive. The very respectable character of 
the parties who solicit this class of business renders it 
necessary to make a thorough investigation before 
placing any business in their hands. As a rule, they 
advertise themselves as being bankers, or as being 
corporation lawyers, and the method of procedure is 
somewhat as follows: 

Soon after the inventor has received his patent and 
has received the usual notice in the Official Gazette, 
he will receive from Mr. A. B., a banker, a carefully 
and innocently written letter, stating that the said 
A B. has examined with great interest the inventor's 
patent and has not only become convinced of its great 
worth, but has a customer who wishes to invest in the 
invention. He states that before doing so, however, it 
is necessary to have a thorough examination made 
into the validity of the invention. Correspondence is 
solicited upon this subject, and later on the "banker" 
will advise the victim that he knows of a very com- 
petent lawyer, Mr. X. Y., who will undertake the 
examination into the validity of the patent and will 
report upon its status, and that it is quite necessary to 
have the search made and the report prepared before 
the sale can be concluded. The fee for making the 
infringement search is, of course, very considerable, 
and when the report is rendered it is drawn in such 
a way that the intended investor decides that he wili 
withdraw from further negotiation, and the sale is, 
therefore, never concluded and the matter is quietly 
dropped, the object of the whole transaction having 
been attained in the large fee which has been exacted 
from the inventor for the infringement opinion. 

The matter, however, may take a somewhat different 
form, and Mr. A. B. may write to the inventor and 
state, as in the former case, that he has a client who 
is extremely anxious to purchase the invention. In 
order to carry out the olans of the client, however, it 
is necessary to form a stock company. The amount of 
stock at which the company is to be capitalized is 
generally placed at an enormous sum, according to the 
nature of the invention; anywhere from $50,000 to 
$5,000,000 may be named as the proper amount at 
which the company should be capitalized. The inno- 
cent or unsophisticated inventor is naturally dazzled 
by the enormous wealth which is soon to be his. In 
order to place the matter on a proper business basis, 
however, it is necessary that the company should be- 
come incorporated. It is necessary that this work 
should be placed in the hands of a competent corpora- 
tion lawyer, and the latter is adroitly drawn into the 
transaction. The fee which he exacts for attending to 
this service of incorporation is very liberal and is 
paid by the inventor. When the company is formed 
and the handsomely engraved stock has been issued, 
the inventor discovers that the interest of all parties 
concerned, as in the former case, suddenly languishes, 
and the inventor awakes to the fact that he has parted 
with his patent to a phantom company and holds in 
lieu thereof a quantity of worthless stock with which 
he can do nothing. Of course, the character of the 
pretensions of the promoter can be tested by insisting 
upon a cash payment as part of the consideration, and 
the inventor should refuse to make any advancement 



Prize for Locomotive Driving Mechanism. 

The Verein Deutscher Maschinen-Ingenieure has of- 
fered the sum of 10,000 marks ($2,500) in prizes for 
the invention of a driving mechanism for passenger 
locomotives. 

Complete working drawings of a locomotive are 
wanted, which is capable of drawing on a straight- 
away. road a load of about 180 tons at an average speed 
of 72 miles per hour for three hours without stopping. 
The water supply can be replenished at intervals of 72 
miles. The maximum speed of the train should be 
150 kilometers (90 miles) per hour. The inventor, 
besides furnishing a complete description and state- 
ment of the efficiency of his locomotive, must also sup- 
ply a computed statement of disturbing motions. 

Furthermore, the Society offers a prize for the com- 
plete working drawings of a railroad coach which shall 
travel smoothly and safely at a speed of 90 miles an 
hour, and which is so constructed that the passengers 
will be as fully protected as possible in case of acci- 
dent. Particular attention should be given to apparatus 
for ventilating, heating and lighting the coach. The 
brakes should be of such type that the train can be 
brought to a standstill in a short time. Provision 
should also be made for the serving of refreshments to 
passengers during the journey. 

In general the inventor should keep in mind the 
provisions which have been made for the construction 
of rolling stock for the main German lines, as well as 
the standard German gages. The car couplers may be 
of any approved style. The drawings are to be drawn 
to a scale of 1 to 20; details on a scale of 1 to 1, 1 to 
5, and 1 to 10. Participants in the contest should be 
Germans, or else employes of a locomotive or car 
works situated in Germany. The first prize is 5,000 
marks ($1,250) ; the second prize is 3,000 marks 
($750); the third prize is 2,000 marks ($500); special 
prizes may also be awarded in the discretion of the 
committee for special work. 

The Society retains the right to publish either full 
or partial descriptions of the designs which have re- 
ceived prizes. All plans must be submitted by 12 
o'clock M. on December 1, 1902, to the Secretary, So- 
ciety of German Locomotive Engineers, F. C. Glaser, 
Berlin, S. W., Lindenstrasse 80, I, Germany. The 
plans must be submitted under a nom de plume, which 
is written upon the drawings and also upon a sealed 
envelop inclosing the real name of the inventor. 



Arllliclal Marble In Denmark, 

The lack of marble in Denmark has led to many 
attempts to produce a substitute which would equal in 
decorative effect the natural product and would not 
exceed it in cost. 

Some success has been achieved in the manufacture 
of this article in Sweden, but the thin slabs would not 
keep their shape, inclining to bend and warp. The 
veins were stiff and angular, and the soft transitions of 
color which make variegated marble a thing of beauty 
were wanting. 

A significant advance has been made in this industry 
by a Danish master builder, who is producing a stone 
of such delicate transition of tints and play of color 
that it is impossible to distinguish it from the natural 
product; while as to cost of manufacture, it can com- 
pete with all other artificial marbles. The imitation 
of the more expensive species does not exceed in cost 
that of the cheaper ones. 

The inconvenience hitherto met with, that the mass 
had to be greased to prevent adhesion (thereby de- 
stroying the crystalline surface characteristic of the 
genuine article), has been overcome. 

The process of manufacture is simple and easily 
learned, and the cost of the outfit does not exceed $175. 
The article can be produced in any form desired — 
columns, plain or fluted, and capitals — as readily as 
flat slabs. It is claimed that even pictures may be 
made of this material. It seems to have the durability 
of genuine marble, but its cost is only about one-tenth 
as much. At the present stage of the development of 
the industry, the maker is able to produce a slab about 
half an inch thick at a cost of 14 cents per square foot. 

The inventor's name is Soren Schongaard, and his 
address is Copenhagen. 



Germany's match-making industry, in which about 
$9,000,000 is vested, is said to be almost ruined by the 
output of the American Diamond Match Company's 
new factories near Mannhaim. Six months ago match- 
es made in German works were sold at $20 a case; now 
they are selling at $16 a case, which is a dollar below 
the cost of production by German machinery. The Dia- 
mond Match Company uses machinery made in the 
United States. 



Brief Notes Concerning Patents. 

According to the New York Sun, John W. Book- 
waiter refused $1,000,000 for the patent rights of a new 
steel process which he has invented. By means of this 
process it is possible to remove impurities from iron 
at the side of the converter instead of at the bottom. 
It is said that less power is required and that a steel 
of greater purity is obtained. 

Hugo Jone, a chemist in the city laboratory of Chi- 
cago, has devised a battery for the production of elec- 
tricity directly from coal. The city is paying the ex- 
pense of the experiments which Mr. Jone is carrying 
out. The new battery is said to be in practical and 
convenient form. 

On October 22, Professor Sidney Howe Short, the 
inventor of the first electric car operated in the United 
States, and consulting engineer of the Dick, Kerr 
Electrical Company, died after an operation for ap- 
pendicitis. He had been engaged in electrical work 
for twenty-four years. Professor Short was graduated 
from the Ohio State University in 1878. He established 
the Short Electric Railway of Columbus. He was a 
professor in the Denver University for several years 
and during that time he invented his car, which was 
tried on the University's grounds. 

A lieutenant-colonel in the Swedish army, Mr. G. 
Baunerhjelm, has for some time experimented with 
wireless telegraphy (Marconi's system). It is claimed 
that he has recently made improvements in this line 
which, if practical, will be useful for military purposes 
and at sea. The newspapers state that he has in- 
vented an electric radiator or reflector which, com- 
bined with the Marconi system, can send the electric 
waves, and with them the message, in the desired di- 
rection. The drawback of the system seems to be that 
a telegram cannot be sent in a certain direction a 
longer distance than 25 or 30 miles, but for many pur- 
poses this may be sufficient. The experiments will 
be continued, and further improvements may be made. 

An exhibition of the Carley life float which has been 
attracting an unusual amount of interest among ship- 
builders, yachtsmen and marine enthusiasts, was given 
September 23 on the lower bay off Romer Shoal Bea- 
con. The exhibition itself was most successful and 
many eminent authorities volunteered the opinion that 
the Carley float was a most effective life-saving appli- 
ance. The float was easily tossed over the bulwarks 
of the steamer. Eighteen men jumped into the water 
and climbed into the float. This float was designed to 
hold fifteen people, yet the eighteen, whose aggregate 
weight was somewhere in the vicinity of 3,000 pounds, 
failed to submerge the cylinder, and experts admitted 
that it would save the lives of almost as many more 
clinging to the lifelines outside. 

A curious condition of affairs as to the rights of 
inventors who are also public servants, in the employ 
of municipal bodies at the time of an invention, oc- 
curred in England recently. One of the officers of the 
London County Council invented an apparatus to 
record the force of water issuing from a hydrant, and 
the patent therefor was claimed and assigned to the 
Board. It. thereafter appeared that the use of public 
funds for paying renewals was forbidden by law, so 
the Board was compelled to reassign the patent 10 
the original inventor for his own benefit — ostensibly — 
stipulating that the Board should have the use of the 
device without charge, free of royalties for the term 
of its life, and also that the name of the Council should 
not be used in connection with the sale of the inven- 
tion to outside parties. This seems an ingenious 
stratagem to obtain the device without any payments 
whatever, leaving the inventor to maintain the patent 
in force for the Board's use. Outsiders would scarcely 
care to invest in such an invention, when the chief 
source of profit — public use — was taken from it. 

An article in the Edinburgh Evening Dispatch on 
india-rubber has brought the suggestion that the real 
inventor of waterpioof was not Mackintosh, of Glas- 
gow, but Prof. J. Syme, of Edinburgh. It is claimed 
on the authority of a book sent by Prof. Chiene, of 
Edinburgh University, that Prof. Syme published in 
1818 an article in the Annals of Philosophy, announc- 
ing his discovery of benzene and its solvent power on 
caoutchouc. Having dissolved the rubber, Prof. Syme 
relates that he rendered various textures (such as a 
silk cloak) waterproof by brushing with a thin solu- 
tion. The article did not appear in the Annals until 
some months after he had sent it, and not long after- 
ward Mackintosh took out a patent for applying the 
solution to make water-proof cloth. A correspondent 
pays even if it were true that Syme discovered that 
benzene would dissolve india-rubber, that in no way 
proves that he invented waterproof. India-rubber can 
be dissolved by many things, such as turpentine, naph- 
tha, and ether, and before 1820 india-rubber was dis- 
solved and used for commercial purposes by Mackin- 
tosh, of Glasgow, who used coal-tar naphtha, and by 
Hancock, of London, who used turpentine. 
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IMPROVED DRAWING COMPASSES. 
In order to draw a perfectly smooth ink line it is 
necessary to hold the drawing pen at such an angle 
that both blades will at all times bear evenly on the 
paper. While this is a very easy thing to do with the 
ordinary drawing pen it is quite a different matter 
when a pen compass is used. In adjusting the pivot 
leg and drawing leg to a certain desired radius the 
draftsman has to operate not only the main joint at 
the handle, but also the knee joints in each leg, so that 
the needle and pen sections lie parallel with each other. 
This is a matter of considerable difficulty for the 
novice and is often a source of annoyance to even the 
experienced draftsman. A very useful invention, 
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IMPROVED DRAWING COMPASSES. 

therefore, is the one herewith illustrated, for which 
patents have recently been granted to Mr. C. Brandell, 
Austin Station, Chicago, 111. 

From the detail views 2 and 4 it will be observed 
that the main legs of this compass turn on separate 
pivots, spaced apart, also that the heels or pivotal ends 
of these legs are provided with gear sections which 
respectively mesh with each other, so that the legs 
move simultaneously to open or closed position. Out- 
side of these main legs are the auxiliary legs, also 
mounted on the two pivots mentioned. It will be ob- 
served, however, that the right auxiliary leg turns on 
the left pivot, while the left auxiliary leg turns on the 
right one. At their lower ends the two left legs are 
pivotally connected with the needle-point section and the 
two right legs with the socket for the pen or pencil. 
By reference to Figs. 1 and 3 it will be seen that these 
pivots at the lower ends of the legs are equally spaced 
and lie in the same horizontal plane as the main 
pivots at the top, so that when the legs are spread 
apart the needle-point and the pen or pencil, acting on 
the principle of the parallel ruler, always lie parallel 
with each other. If desired, a lengthening bar of 
special design may be used. The shank at one end of 
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this bar should lie parallel with the socket for the 
pen at the other end, but at right angles with the main 
bar. The extension bar may be made hollow to re- 
ceive an extension from the socket-piece, so that the 
parts may be thereby adjusted to a greater radius. 
Since the tubular lengthening bar stands at right 
angles to the shank, and the pen or pencil at right 
angles to the bar, it follows that when the compass is 
opened or closed, the pen or pencil will stand at right 
angles to the needle point, the same as if the lengthen- 
ing bar had not been used. 
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TOOL FOR WITHDRAWING CASINGS FROM WELLS 

A tool has recently been invented by Mr. S. Bennison, 
of Galveston, Tex., which is adapted for releasing and 
withdrawing the metal casing of an Artesian water- 
well or an oil well either entire or in sections when 
this is desired. 

Two forms of the device are here illustrated; that 
shown in Figs. 1 and 2 is a lifting implement and will 
operate very effectively to engage and grip the casing 
section which is to be bodily withdrawn. It will be 
observed that the tool comprises two chuck-jaws of 
semi-cylindrical form having a series of upwardly in- 
clined teeth cut on their peripheries. The jaws when 
assembled form a cylinder, through the axis of which 
a tapering channel is formed to receive a wedge block 
of rectangular cross section. Preferably, the side faces 
of the wedge block are longitudinally fluted so as to 
reduce the frictional contact with the jaws and permit 
the introduction of a suitable lubricant. The lower 
ends of the chuck jaws and wedge blocks are tapered, 
so as to serve as a reamer for removing any dust or 
dirt that may have accumulated in the casing. The 
wedge block is formed on the end of a hollow stem 
of sufficient length to reach the upper end of the well 
casing. The jaws are yieldingly held together by spring 
bands which surround them at the top and the bottom, 
and in order to prevent the parts from getting lost 
down the well the jaws are secured to the stem of the 
wedge block by chains. 

Fig. 1 shows the position of the parts when lowering 
the device into the well; when in proper position within 
the casing the stem is pulled upward and the wedge 
block acts to spread the clutch jaws, sinking their 
teeth into the inner surface of the casing section, as 
shown in Fig. 2. Thus a firm grip is secured and the 
section may be drawn up upon the application of suffi- 
cient power. To loosen the casing in the bore wbe a 
the well is dry, water may be freely introduced through 
the bore of the hollow stem. 

In some instances, the sections must be removed one 
after the other, as it may be impossible to draw the 
casing intact from the bore of the well. It will then 
be necessary to rotate the casing section, in order to 
unscrew it from the next section below. On such oc- 
casions the tool shown in Fig. 3 will be found useful. 
The construction in this case differs from that just 
described only in the arrangement of the teeth, which 
in this case, are formed longitudinally on the clutch 
jaws. The cap secured to the upper end of stem is 
adapted to receive a lever which, after the jaws have 
been spread, may be operated to unscrew the casing 
section from the next lower section. 




OIL BURNER TOR USE IN KITCHEN RANGE. 



OIL BURNER. 

The present scarcity of coal has brought into prom- 
inence many heating devices designed to burn a sub- 
stitute fuel. The oil burner which is illustrated here- 
with deserves special notice from the fact that it is 
designed to be used in connection with the ordinary 
kitchen range; the device, how- 
ever, is not attached to the stove, 
but may be immediately removed 
when desired. The burner is 
adapted to burn crude petroleum 
and produce a very strong, hot 
flame. Due to its simplicity, the 
construction will be understood at 
a glance. The stove is provided 
with a stove-lid having a central 
opening to admit a down-draft 
tube. Below this tube is placed the 
burner proper, which is made in 
the form of a cup with a conical 
bottom. At the apex of this cone 
is a depression into which oil is 
dropped, as shown, from a suitable 
reservoir. 

In operation, the oil will drop or 
run from the supply-pipe through 
the down-draft tube with such 
force that when it strikes the apex 
of the cone it is atomized in the 
burner. Here it will be ignited, 
sending up a very strong flame, for 
all of the other drafts or openings 
are closed and all air for support- 
ing combustion will be necessarily 



drawn downward through the down-draft tube, while 
the products of combustion will pass up through the 
stove-pipe. The inventor of this oil burner is Mr. E. 
Stewart, of 601 Milton Avenue, San Diego, Cal. 



SAW-TOOTH TOOL. 

The invention which is herewith illustrated pro- 
vides a very convenient tool for operating on the teeth 
of cross-cut saws; it affords a means for setting the 
teeth and a means for straightening the teeth, and a 
device for spreading or swaging the drag-teeth, all of 
which features are embodied in a single tool. 

The device, as shown in Fig. 1, comprises a body 
portion having near its lower end a lateral projection 
provided with a slot to receive a saw-tooth for the pur- 
pose of straightening the same. At the base of this 
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A SIMPLE SAW-TOOTH TOOL. 

projection is another slot used in setting the saw, as 
in Fig. 3. A clamping-bolt passes through a longitud- 
inally disposed slot in an extension at the lower end of 
the tool, and is provided with a gage block adapted 
to bear against the face of the saw blade. After ad- 
justing this block to the required position against the 
blade and inserting the tooth in the slot above, a 
sharp tap with a hammer on the upper end of the tool 
will cause the proper bending or setting of the tooth. 
The upper end of the tool is provided with spaced 
members adapted to straddle the saw, as in Fig. 2, 
when it is desired to swage the drag-teeth. At the 
base of these members is a forming-tooth adapted to 
be inserted between the double points of the saw-teeth; 
now, by a sharp blow of a hammer the forming-tooth 
may be pressed down between these points to properly 
spread or swage the saw-teeth. From the foregoing 
description it will be seen that the tool fills all re- 
quirements in the proper setting of cross-cut saws. A 
patent for this invention has recently been granted to 
Mr. Torbjorn Olsen, 242 Meacham Street, Manistee, 
Mich. 
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TOOL FOR WITHDRAWING CASINGS FROM WELLS. 
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RECENTLY PATENTED INVENTIONS. 
Apparatus for Special Purposes. 

APPARATUS FOR IMPREGNATING 

WOOD. — W. L. Smith. New York, N. Y. This 
apparatus provides means for treating wood 
rapidly and under high pressure to make the 
same fireproof. Means are provided in the 
apparatus for regulating the pressure. An 
auxiliary testing cylinder is employed In 
which comparatively small strips of wood may 
be placed and subjected to the same treatment 
as the timbers In the main cylinder, so that 
the treatment may at times be observed with- 
out the expense of drawing off -the large 
amount of solution in the main cylinder and re- 
moving the wood therefrom. 

APPARATUS FOR GKNKRATING MOTIVE 
POWER. — L. I>. Coi'KLAN'i), Los Angeles, Cal. 
Motive power with this invention is generated 
by bringing water in contact with molten or 
hot furnace slag. The molten slag is fed 
into the generator casing and brought into di- 
rect contact with water contained therein. 
Heat contained in the slag Is quickly absorbed 
by the water, owing to the granulation of 
slag. 

APPARATUS FOR STEAMING CLOTH.— 
W. Hebdon, Brooklyn, N. Y. Mr. Ilebdon pro- 
vides In this invention an apparatus for shrink- 
ing and finishing woolen cloth of all kinds. 
An Improved device Is provided for steaming 
the cloth during the shrinking and finishing 
process, which insures a thorough and even 
setting of the fibers to give a firm and per- 
manent finish to the cloth. 

SLAG STEAM-GENERATOR.— L. I). CorE- 
land, Los Angeles. Cal. Two patents have 
been granted to Mr. Copeland under this title. 
The steam generator which is simple and 
durable in construction Is arranged to per- 
mit control of the operating parts by the 
workmen to prevent escape of the steam when 
recharging with molten slag and to Insure 
complete utilization of the units of heat in the 
iilag for converting the water into steam. 

The second Invention provides an Improved 
device for feeding the slag into the receiving 
receptacle contained in the closed generator. 
Means are also provided for readily emptying 
the contents of this receptacle and breaking up 
oi' dividing the slag to insure utilization of 
all the units of heat contained therein. 



Hardware. 

SASII-FASTENER.— E. A. Sackett, J. C. 
Anderson and G. 1'. Betts, Denver, Colo. This 
invention Is an improvement In that class of 
window-sash fasteners in which the body of 
the device is secured to the sash or casing, 
and a slidable member Is connected therewith 
in such a manner that It locks the sash in 
one position when engaged with a socket 
formed In the adjacent casing, or If the de- 
vice be attached to the casing then the en- 
gagement of the sliding member Is with the 
sash. 

SCRAPER FOR PANS, KETTLES, ETC.— 
J. W. Cuawfoud, Appleton, Wis. Mr. Craw- 
ford's Invention is an improved device for 
scraping and cleaning pans, pots, kettles, 
kitchen utensils, etc. The device consists of 
a straight bar and a curved bar, having beveled 
side edges and ends and provided with a 
handle which extends between the two bars 
and serves also as a brace. Any surfaces 
whether flat or curved may be conveniently 
scraped and cleaned with this implement. 

COMBINATION-LOCK.— J. W. Gonce, Kin- 
derhook, Ala. Mr. Gonce has Invented certain 
Improvements In keyless combination-locks 
which have for their object to simplify the 
construction and reduce the cost of manufac- 
ture, also to prevent liability of disarrange- 
ment or breakage of the parts. 

DETACHABLE SAW HANDLE.— C. W. 
Stites, New York, N. Y. In a previous in- 
vention Mr. Stites produced a saw handle 
which could be conveniently detached from 
the saw blade. Ills present invention pro- 
vides certain improvements on the original 
handle whereby it is rendered more simple 
and practicable and the cost of manufacture 
Is reduced. 

SPRING COUPLING PIN. — E. Dodd, Ade- 
laide, South Australia. The spring coupling 
is designed for securing together two parts, 
such as connecting the poles and shafts to a 
vehicle, or as in a D-shackle forming the coup- 
ling between two chains, rods, or parts of 
machinery. It Is adapted to take the place 
in many instances of a bolt and nut. and con- 
sists of a pin with a spring extension and a 
detaining catch, all formed in one piece and 
capable of being inserted and withdrawn with- 
out the use of tools. 



.miscellaneous I u vent Ions. 

HANDLE-BOLT.— A. W. Terrim,. Salem. 
W. Va. This hand bolt is designed for use 
more especially on sectional wooden rims of 
bull-wheels employed in gas and oil well drill- 
ing machines. The bolts are arranged to se- 
curely fasten the rim sections together and 
provide convenient handles for turning the 
wheel. 

MAIL-BOX.— P. P. I. Fyke, Concord, N. C. 
An Improved mail box for use in delivering 
and collecting mall has been Invented by Mr. 
Fyfe. It comnrtsoK a structure adnnted to be 
set in the wall of a building, one side of the 
structure being located at the outside of the 



building, and other at the inside, so that the 
postman may deliver or collect mall from the 
outside of the wall and the occupant of the 
building may post or receive mail from the in- 
side thereof. 

BOILER-CLEANER. — J. W. Cone, Barnes- 
boro, Pa. A simple and efficient boiler cleaner 
is hereby provided which is adapted to blow 
off impurities at the surface of the water in 
the boiler, and to discharge sediment at dif- 
ferent portions along the length of the boiler 
at the bottom thereof. 

SCREW CONVEYER. — J. A. Mitchell, 
Brooklyn, N. Y. If an ordinary screw Is 
placed in a conveyer trough and material fed 
to it along Its entire length, the mass of ma- 
terial gathered by the screw is rolled entirely 
around and the screw discharges no more in 
a given period of revolutions than would be 
discharged In the same period were the ma- 
terial fed merely for a distance along the 
screw equal to Its pitch. By means of this 
Invention, however, the screw may be fed 
along Its entire length and owing to its pe- 
culiar form will discharge — say, for example, 
in one revolution — an amount of material 
equal to that received by it during such revo- 
lution. 

SNOW-PLOW.— W. W. Foss, Goodhart, 
Mich. This improved snow plow is arranged 
for attachment to a road machine and is 
adapted to open a road covered with snow. 
The plow has a very simple and durable con- 
struction and will move the snow sldewise 
without requiring much power to move the 
plow forward through the snow. 

OIL-BURNER.— C. W. Sievert, Los An- 
geles, Cal. Mr. Sievert is the inventor of an 
improved device for burning oils, particularly 
the heavy oils, such as crude petroleum. The 
device comprises certain novel features which 
co-operate to effectively gasify the oil and mix 
it with air, so as to obtain thorough combus- 
tion. 

PUMP. — G. E. Gueen, Greencastle, Mo. 
This pump belongs to the class commonly 
known as "doubleacting" — that is, pumps hav- 
ing means for causing a continuous flow of 
water from the egress-tubes. Certain im- 
proved details of construction are provided by 
the invention. 

MOLD. — O. Nolan, Minneapolis, Minn. Mr. 
Nolan Is the inventor of an improved mold 
for forming artificial building stone. The 
principal object of the invention is to pro- 
vide a mold of simple construction in which 
the stone may be quickly and uniformly made. 

AUTOMATIC STOVEPIPE DAMPER.— R. 
G. Smith and J. H. Mathis, Forrest City, 
Ark. These inventors provide the branch pipe 
of a furnace, range or heating stove with a 
novel, simple appliance which Is operated by 
the expansion and contraction of the draft 
pipe due to changes In its temperature, so as 
.0 correspondingly adjust the damper In the 
pipe, and- thus automatically control draft 
therethrough. The damper Is applicable to 
both vertical and horizontal pipes or ducts. 

ACETYLENE-GAS GENERATOR.— W. J. 
LoYKit, San Marcos, Tex. This generator be- 
longs to that class in which the carbld recep- 
tacle or holder Is arranged on the top of the 
gasometer or bell placed In a water tank. An 
improved automatic valve mechanism is pro- 
vided for effecting the discharge of the car- 
bide Into the water-receptacle, as may be re- 
quired to increase the supply of gas. The 
operation of this mechanism is effected by the 
descent of the gasometer below a predeter- 
mined point. 

NON INTERFERING HORSESHOE.— J. T. 
Broach, Churchland, Va. The shoe embody- 
ing this invention overcomes the necessity for 
the use of boots and leg protectors, allows the 
shoe to be equipped with toe or side weigh'.s 
or the weights may be dispensed with, and 
the horse cannot cut the quarters of one leg 
by the shoe on the other hoof. The article 
when worn has a tendency to make the horse 
naturally throw the hoof In an outward direc- 
tion. 



Designs. 

DESIGN FOR A HANDLE FOR SPOONS 
OR SIMILAR ARTICLES.— N. II. Animus. 
Nebraska City, Neb. The design Includes the 
representation of a trunk of a tree with root 
branches extending along the opposite edges 
of the upper portion of the bowl of a spoon. 
The trunk extends upwardly upon the face 
of the spoon handle, and has diverging 
branches extending toward the middle of the 
same. Foliage Is presented alongside the 
trunk upon the face of the handle, extending 
at the upper end around the opposite sides of 
a panel. On the rear of the handle Is pro- 
duced the representation of the trunk with 
branches extending along the upper edges of 
the bowl of the sT>oon and with foliage along 
the edges of the handle. A tree is produced 
on the back of the handle near Its upper end. 

DESIGN FOR SHADE CLOTH.— J. H. 
Wright, New York, N. Y. The design con- 
sists of rows of shell-like figures, the figures 
spaced apart in one row being above the 
spaces between the figures of an adjoining row. 
Each figure consists of a number of seg- 
mental nested lines of varying thickness. 

Note.— Copies of any of these patents will he 
furnished by Munn & Co. for ter. cents each 
I Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business ana Personal mams. 



READ THIS COLUMN CAREFULLY,— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case It is neces- 
sary to give the number of the Inquiry. 
IttlJNN 6c CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 3311.— For dealers in wood used by 
pattern "makers. 

autus.— Duryea Power Co., Reading, Pa, 

Inquiry No. 331*^.— tor manufacturers of auto- 
mobile parts. 

For hoisting engines. J, s. Mundy, Newark, N. J. 

Inquiry No. 3313.— For makers of Are alarm 
whistles. 

" L". S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 3314.— For a small air pump to be 
run by an electric motor. 

Dies, tools, models. Am. Hardware Co., Ottawa, ill. 

Inquiry No. 331.5. -For the makers of the 
Napbey acetylene gas burner. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 3316. -For the makers of the Duplex 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry* No. 331 7.-For manufacturers of vending 
machines. 

K011 Sale.— Patent on reversing mechanism for 
launches, etc. S. N., I'M Amity Street. Brooklyn. 

Inquiry No. 3318.— For parties to make small 

steel or malleable iron cast^igs. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., 149 Varick, cor. Spring Sts.. N.Y. 

Inquiry No. 3319.— For manufacturers of dyna- 
mos operated by windmill power. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3320,— For manufacturers of sor- 
ghum mills, with attachment for cutting the bagasse 
as it leaves the mill. 

ONYX. — Highest grade, domestic stock, unlimited 
supply, low freight rates. Very attractive proposition. 
Address " Onyx," P. O. Box 773. New York. 

Inquiry No. 3321.— For planting machines for 
setting and watering in one operation. 

Clippings of everything printed on any subject in the 
American and foreign press. United States Press Clip- 
ping Bureau. 153 Lasalle Street, Chicago, III. 

Inquiry No. 3322 —For a patented box or crate 
which can be taken apart and returned to consigner. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 3323.— Fur a machine for preparing 
cotton for felt mattresses. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Rngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 3324.— For makers of brick-making 
machinery. 

Patent for Electric Call as explained in this paper 
October 4. For sale outright or State rights. J. 
Salmon, 240 West 2 3d Street. 

Inquiry No. 3325.— For makers of light gasoline 
or other motors. 

Practical Novelty Co., 4S0 Walnut St., Philadelphia, 
Pa., issue a 52 p. book in colors, describing their method 
of keeping the clothing in perfect shape. Free on 
request. 

Inquiry No. 3326.— For parties dealiug in rho- 
dium. 

Waxteji.— First-class machinery draughtsman. One 
with gas engine experience preferred. Address giving 
references, to Holland Torpedo Boat Company, New 
Suffolk, Long Island, N. Y. 

Inquiry No. 3327.— For an outflt for making half- 
tones. 

To Ambitious Persons. 

A prominent business man of New York City writes 
that he would like to come in touch immediately with a 
few well -recommended persons who are desirous of a 
higher education. This party has at his disposal a 
limited number of Free Tuition Contracts in the fol- 
lowing courses: Electrical Engineering (including In- 
terior Wiring and Lighting. Electric Railways and 
Telephone and Telegraph Engineering), Practical 
Electricity, Illustrating, Caricature. Ad-writing, Jour- 
nalism, Proof-reading. Bookkeeping and Stenography. 
There is absolutely no expense for tuition, if you are 
awarded one of these contracts, the •nly cost to you 
being postage, etc., and you can pay these during the 
flrBt four months. We would strong'y recommend that 
you write to this gentleman, if you are ambitious to 
get ahead. Address W. L. B., Box 3737, New Vork City, 
and enclose your references, and be sure and mention 
Scientific American. 

Inquiry No. 332S.- For machinery for compress- 
ing refuse, sawdust or other light material into special 
blocks or forms, for use as fuel 

iy Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 3til Broadway, 
New York. Free on application. 

Inquiry No. 3329.— For manufacturersof revolv- 
ing brushes similar to those in carpet sweepers. 

Inquiry No. 3330.— For manufacturers of laundry 
machinery. 

Inquiry No. 3331.— For manufacturersof stamp- 
ed gooda of German silver, or some white metal less 
expensive than aluminium. 

Inquiry No. 3332.— For manufacturers of six- 
penny sticks of welduminium. patented by Power & 
Webster, said to be manufactured by W. W. Arm- 
strong. 

Inquiry No. 33.13.— For manufacturers of beads 
and handle* for feat her dusters. 

Inquiry No. 3334.— For manufacturers of a ma- 
chine for assorting bristle hair. 

Inquiry No. 3335.— For manufacturers of a raa- 
ch ine for separating natural gas from water. 

Inquiry No. 3336.— For manufacturers of chuck 
awls- 

Inquiry No. 3337.— For manufacturers of light, 
portable printing presses. 

Inquiry No. 3513* 4 .— For manufacturers of track 
velocipedes for railroad inspection. 

Inquiry No. 3330.— For a machine for darning 
stockings. 

Inquiry No. 3340. -For manufacturers of .acety- 
lene gas engines. 
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_i and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This Is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on mutters of personal 

rather than general interest cannot he expected 

without remuneration. 
Scientific American Supplements referred to may be 

had at the oi..ce. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled 



(8728) C. K. B. asks how to reduce old 
platinum for a toning solution for aristo plati- 
num paper. A. Scrap platinum can only be 
dissolved in aqua regia. Aqua regia is a mix- 
ture of 3 parts of strong hydrochloric acid and 
1 part strong nitric acid. After dissolving, 
evaporate off excess of acid and let the plati- 
num chloride crystallize out. 

(8729) E. N. asks: 1. Would you 
kindly inform me If paper could be made a 
conductor of galvanic electricity, and if so. 
how? A. Paper cannot be rendered a con- 
ductor, except by wetting it with some liquid 
which is an electrolyte, such as water to 
which acid or some salt of a metal has been 
added. 2. Is there any metal which has a 
white polish to it like silver? A. Tin and 
nickel will receive a polish like silver and 
will retain it longer In the air, since they do 
not oxidize as readily. 

(8730) H. S. asks: Is banana oil made 
from fals and the above name given to it, or 
is there an oil extracted from bananas? To 
what uses can it be put? Also, is there a 
formula for its manufacture artificially? A. 
Banana oil is the name given to amyl acetate 
on account of Its similarity in odor to banan- 
as. It Is manufactured commercially from 
fusel oil. Its chief use is for varnish solvent, 
lias a limited use as an artificial fruit flavor. 
Methods for making it can be found by con- 
sulting an organic chemistry. 

(8731) E. G. asks: 1. Is there any 
definite point or degree of heat at which 
water turns into steam? A. Water turns 
into steam at the temperature of 212 deg. 
Fan., at mean atmospheric pressure. 2. Does 
this vary much or little under different pres- 
sures? A. Yes. Varies at a decreasing ratio 
from 3 deg. per pound at low pressure to 1.7 
deg. at 50 pounds and 0.<i deg. at 100 pounds" 
pressure per square inch. 3. Is there any rule 
given on this subject, and If so where can it be 
obtained? A. Rules and formula; for the 
properties of steam are given in Haswell's 
"Engineer's Pocket- 1 look." 4. Can steam at 
atmospheric pressure be colder than boiling 
water under high pressure without being con- 
densed Into water again? A. The temperature 
of steam Is the same as that of the water, 
when confined with the water in a boiler at 
all pressures. Steam when released from pres- 
sure instantly expands, by which its tempera- 
ture falls, and becomes colder than the water 
from which it was liberated. 5. Can water 
be made hotter than 212 deg. Fall, without 
turning Into steam under high pressure? A. 
Water can be heated to any required tem- 
perature under the pressure due to the tem- 
perature, but not to a higher temperature than 
212 deg. Fah. under atmospheric pressure, 

(8732) E. L. C. asks: 1. What causes 
the sound made by placing the receiver over 
the transmitter, more noticeably on short 
lines, and does same injure the 'phone? A. 
The sound In the receiver when it is brought 
over the transmitter Is due to Induction. It 
cannot Injure the receiver in any way so far 
as we can see. 2. A reolpe for recharging 
old dry batteries which have given out? A. 
Dry cells are not really worth recharging. 
The small amount of zinc In a cell is probably 
mostly used up In the first life of the cell. If 
the metal of the outside of a dry cell Is 
punched quite full of holes with a pointed 
tool, the cell may be put into a glass jar 
containing saturated solution of salammontac 
and used as a wet cell for a while. 3. How 
many volts does the average medical induc- 
tion coil give with one new dry cell, regulator 
out, giving the strongest current? A. We do 
not know the voltage of a medical coil under 
the circumstances you describe. No two 
would probably have the same voltage. The 
only way to determine the voltage would be 
to measure it. in the special case. 4. Mow 
much does it cost to recharge the improved 
Fuller battery, and how long will same last : 
the battery working about one-fourth the 
time? A. The parts of a Fuller bichromate 
cell can bp purchased from manufacturers of 
electrical supplies, fi. How many C. P. does 
the No. 1 burner of a coal oil lamp give? A. 
The candle-power of a burner cannot be given 
except by measuring It. 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

October 21, 1902, 

AND EACH BEARING THAT DATE. 

I.See note at end of list about copies ot these patents.] 

Acid, apparatus for manufacturing sul- 

fui'uus, J. Edmunds 711,485 

Acid ester of paracresol and making same, 

oxalic, L. Kahl Z"'5J2 

Adjustable brace, II. E. Wallis I}}' 1 ! 1 *,' 

Agricultural tool handle, J. C. Smith 711, 7U1 

Air compressor, P. W. Gruschow IJJ'IS? 

Air feeding device, W. Sassc...... I"'?S3 

Air liquefying apparatus, J. t\ Place 711, ozo 

Anchor, J. fellows IJl'KX 

Animal shearing machim-, C. M. rainier I 11 '™ 

Arm rest, adjustable, C. Zibulski 711,550 

Assayer's furnace, A. C. Calkins I 1 }'??, 

Automaton figure, R. H. Little. .. .711,510, 711,511 

Awning, C. S. Hamilton IJJ'HK 

Bag bolder, A P. Frandeu, Jr 711,5bl 

Bag bolder, H. L. I'isbback 711,700 

Bake pan, C. E. & G. M. Austin 711,813 

Bale tie fastening and Identification tag, 

combined, F. P. Davis l U ,^ 3 \ 

Bailing press, M. Curry 711,480 

Ball. See Playing ball. 

Barrel, etc., tilting, Kfen & Williams.... 711,705 

Battery plate, storage, N. T. Daboll '}}',1 8 l 

Battery plate, storage, E. II. Winkes 711,017 

Battery plates, supporting and lifting mech- 
anism for secondary, L. H. Flanders.. 711,488 

Beam joint, flanged, J. Ellmore 711,09!) 

Bearing box for shaft hangers, Ermentrout 

& Halberstadt 711,020 

Bedstead, extension, R. L. Betts 711, j51 

Beer stopper, G. Hirscbell 711,707 

Belt fastening device, H. H. Taylor 711,798 

Bevel, C. Bodmer IH'fSS 

Bicycle support, J. G. Beale 711,402 

Billiard or pool table cushion, I). \V. I)e- 

laney I, 11 ' 4 ?? 

Binder frame, W. G. Jones 711 ,901 

Binder, loose leaf, L. G. Schult 711,5:10 

Binder, temporary, J. J. Duffy 711,050 

Blasting, G. Thomson IJi'SS 

Bluing device, E. C. Fales 711,92.1 

Boat raising or lowering apparatus, ship's, 

A. Welin : 711,749 

Boiler cleaning composition, C. Nettle- 
ton • 711,876 

Book edge gilding press, W. Gienow 711,490 

Bottle, F. T. Callahan 711,490 

Bottle filling machine, S. C. Miller 711,781 

Bottle, non- refutable, J. V. Benugle 711,692 

Bottle, siphon, C. L. Bastian 711,458 

Bottle stopper, S. Kemp 711,869 

Bottles, etc., machine for making, C. 

Boucher 711,818 

Bowling alley, ball returnway, P. J. Ritl- 

doll 711,789 

Brake automatic slack adjuster, E. Wilson, ill, 700 

Brake shoe, flange, W. D. Sargent 711,740 

Brick cutting machine, H. L. llix 711,891! 

Brush, C. H. Tesch 7U '2ii 

Brush, scrub, M. Marqua 711 ,777 

Buckle, W. M. Warner 711,748 

Building material, A. Standau 71 1 ,541 

Burial vault, G. Bolser 711,71:! 

Burner. See Hydrocarbon burner. 

Button guard or retainer, D. Samuel 711,739 

Button, sining, G. W. McGill 711,670 

Button turning machine, J. Henrico 711,723 

Calculating machine, J. Vermebren 711,887 

Calendar, S. D. Chambers 711,473 

Camera, A. C. Butler 711,891 

Cameras, combined door and bellows sup- 
port for, J. I). Garfield 711,658 

Can opener, W. E. Niles 711,733 

Candle bolder, M. Hammerstein 711,024 

Car brake, L. C. & W. S. Johnson 711,809 

Car brake, R. H. Wakeman 711,915 

Car buffer, railway, W. F. Richards 711,640 

Car coupling, W. N. Hensley 71 1 ,496 

Car coupling, May & Kunz 711,514 

Car dumping apparatus, T. Long 711.728 

Car, band, J. Bridges 711,920 

Car rack, W. B. McCarthy 711,042 

Car seat, H. L. Flint 711,842 

Car side bearing, adjustable, L. C. Denison. 711,832 

Car starting device, F. B. N'ims 711,878 

Cars, protecting rail for open, C. E. Baltz.. 711,753 
Carbonating apparatus, liquid, Malmstrom & 

Ackerman 711,575 

Carbonating liquids in bottles, etc., ap- 
paratus for, C. L. Bastian..., 711.459 

Carbonating or other machines, automatic 

solution feeder for, C. L. Bastian 711,460 

Carbureter, Neil & Bredlow 711,519 

Carbureter, explosive engine, J. B. & D. 

M. Leppo 711,902 

Card, score, F. X. J. Harton 711,854 

Cardboard or paper edges, crimping, burn- 
ishing, and hardening, ('. H. Fernald. 711,840 
Cards from paper stock, die for cutting, F. 

K. Arnold 711,752 

Cartridge and shell loader, P. Klinger 711,870 

Cash receptacle for mechanical cashiers, 

I. S. Dement 711,619 

Casing or tubing, adjustable grip elevator 

for, 0. L. Smith 711,911 

Cattle guard gate, J. Jackson 711,864 

Chair seats, making, H. B. Morris 711,580 

Cheese knife, M. W. Miracle 711,908 

Child's seat, J. Claflin 711,824 

Chimney cowl, Hine & Waters 711,497 

Cigar measuring and cutting gage, I). Palm- 

gren 711. 073 

Clasp or buckle, J. L. Thomson 711,746 

Clip, L. F. Bogia, Jr 711,817 

Clock, electric alarm, T. E. Heeter 711,568 

Clock, secondary electric, J. J. Stockall, Sr. 711,649 

Clock, watchman's, A. Beyer 711,712 

Clothes pin, S. G. MacMillan 711,513 

Coat banger, O. Crawford 711,477 

Coke and the recovery of gases therefrom, 
apparatus for the manufacture of, T. 

S. C. Lowe 711,904 

Coke, manufacturing, T. S. C. Lowe 711,905 

Coke oven, J. M. Hunker 711,500 

Collar support and necktie retainer, Graham 

& Goddard 711,659 

Commutator, electric, W. Laewen 711,873 

Compressor, F. Wittenmeier 711,689 

Concrete mixer, Phillips & Guiney 711,524 

Connecting rod, H. M. McCall 711,732 

Controlling devii e, T. P. Ford 711,843 

Conveyer, bucket, R. W. Christian 711,555 

Convever driving mechanism, W. .T. 

Sweotscr 711,913 

Cooking utensil, A. E. Bronson, Jr 711,460 

Cooking utensil, J. F. Ferry 711,841 

Cow tail bolder, F. S. Weed 711,002 

Crank, adjustable, H. Janssen 711,724 

Crate, shipping, Kempt & Baur 711,664 

Crucibles, recharging smelters', G. B. 

Brown 711,408 

Crucibles, shield and funnel for recharging, 

G. B. Brown 711,467 

Cue, W. S. Lyon 711,906 

Cultivator, riding, S. H. Tinsman 711,747 

Cycle support, R. F. Cornell 711,717,711,922 

Cylinders and valve chests to saddles, means 

for securing, S. M. Vauclain 711,886 

Damper for stoves, ranges, etc., N. Bur- 

dlck .' 711 ,653 

Dead centers, device for overcoming, A. B. 

Grider 711,494 

Desk bracket, A. R. Fergusson 711,621 

Dental purposes, electric beater for, Cook 

& Pumervilli' 711,827 

Diseases, apparatus for treatment of, W. 

T. Wells 711,005 

Display stand, B. Zimmer 711,090 

Dock, floating, J. E. Blackwell 711,552 

Door check, J. R. Beck 711, 403 

Door check, Voigbt & Jones 711,598 

Door check, S. P. Watt 711,685, 711,686 

Door check and closer, F. II. Rolfe 711,591 

Door structure, revolving, T. Van Kaiinel.. 711,803 

Draft equalizer, W. II. Shell 711.538 

Draft evener, II. A. Te Pool 711,79!) 

Draft gear, friction, J. Timms 711,914 

Draft rigging, P. M. Canty 711,822 




"Star" 
Lathes 



Foot and 
Power 
Screw Catting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue E. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y.. U.S.A. 




The Perfection of Pipe Threading 

is admitted to be reached when our 
No. 9X PIPE THREADING 
MACHINE 

is used. Aa a hand machine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is. that it 
has no arbitrary lead screw for deter- 
mining style or pitch of thread to be 
cut. ilT#~ Send for catalogue. 

THE MERRELL MFG. CO. 
501 CurtissSt., Toledo, Ohio. 




THE "IL^A^' 88 KEROSENE 



Sizea from 

1 to 60 H. P. 



Send for 
Catalogue, 




and GAS ENGINE 

burns KEKOSKNE cheaper ami 
safer than gasoline. Automatic, 

simple, reliable. No elertrii 1 bat- 
tery or flame used. Perfect regula- 
tion. Belted *r directly coupled to 
dynano for eleclric !ie;h(iii(f, t'hary- 
mg storage batteries, pumping til id 



128-13$ Mott St., New York. 
AI>OPTEI> BY 

U. 8. GOVERNMENT. 
Highest Award, direct coupled 
Generator Set, 1'ans Exposition, 1900. 
Gold Medal, Pan-American Ex- 
position, 1901. Gold Medal. Charleston, S. C, Exposition, 1902. 

INDUCTION 

LUI Lo for experi- 
ments in X rays and 
other electrical work. 

jy Catalogue Free. 

E. S. RITCHIE & SONS, Brooklihe, Mass 

Howard Two and Four Cycle 

MARINE 

" AND 

AUTOMOBILE 
MOTORS 

Write for Cat. 

Grant Ferris Co. 

Troy, N. Y. 





MADE $105 THE FIRST MONTH 

writes FRED. BLODGETT, of N. Y. J. L. 
BARRIOR, of La., writes: "Am making 
$3.00 to 18.00 every day I work." MRS. L. 
M. ANDERSON, of Iowa, writes: "I 
made $3.80 to $6.60 a day. 1 ' Hundreds 
b doing likewise. So can you. 
I $5.00 to $10.00 daily made pla- 
iting jewelry, tableware, bicy- 
' cies, metal goods with gold, sil- 
ver, nickel, etc. Enormous de- 
i mand. We teach you PQPP 
" Write— offer free. lUCEl 

*. GRAY & CO., PUttng Works, A Miami Bldg., Cincinnati, a 




GREAT POWER SMALL COST. 

The maximum of strength, ,!•!■ 
bilitv ami safetv, with the 
mum of cost that d<* 
lloiftiiitr Enitliie* for 

tation on llasoline, 
til late or Crude Oil 
ery part of the eii£ 
iiiteri'hanjjeahl-. 
siivtjs its cost in 
iiioiif. Both frii-tii 
^1 hoist, l.tol 



Fo 




dorks. Weber (;«»' 

X- <.H*ollnt- Kllirhie Co., P. O. Hox 1114 a, Kansas City, Mo. 

Largest Line of Rubber Goods Made 

Ask for new line for trade, or 
exclusive line for agents. This 
is the season lor you now. 
Collars do not wilt; look like 
linen ; never change c«lor. 
Manufactured only by the 
Windsor Collar & Cuff Co., 
Windsor, Conn. 





"The Sharer" 

A new foot power that can be applied to 
all lijrht machinery. A kick starts the 
macnine and an occasional kick keeps it 
going. Send for our Booklet. 

SLOTKIN & PRAQL1N, 

145A Mulberry St., New York. 

ARMSTRONcipimjfREADINO 

— AND - 

CUTTING-OFF MACHINES 

Both Hand and Power. 

Sizes 1 to (! inches. 
Water, Gas, and Steam Fit- 
ters' Tools. Hinged Pipe Vises. 
Pipe Cutters. Stock* and IHes 
universally acknowledged to be 
the best. ttTSend for catalog. 
•SSJSKSK? THE ARMSTRONG MFG. CO. 
.»«BeW ■Bridgeport, Conn. 




"OLDS" 



OASOLINE 

ENOINES 

are remarkable for 
SIMPLICITY 
and ECONOMY 

Write for Prices. 
Olds Motor Works, 

1328 .leff. Ave.. 
Detroit. - - Mich. 





To Owners of Gasoline Engines, 
Automobiles, Launches. Etc. 

Auto=Sparker 

ies away entirely with all starling ami 
mining batteries, their anmtvanee ami 
■>qmn,se. No bell-no n\vlt,-h— no liat- 
t-ries. Tan lie attached to anv enidim 
h.w using lotteries. Kully Knnraiite, ,1; 
vrit.* for descriptive eatalnjr. 

Motsinger Device Mfg. Co., 
14 Main St., Pendleton, Ind, 



Drafting garment patterns, E. J. Curran... 

Draw press, W. Langbein 

Drill. See Well drill. 

Drill stock, machine, L. Gassard 

Drop gate, A. List 

Dust collector, E. II. Draver 

Dust guard, H. C. McCarty 

Ktlueational device, ('. Erwin 

Mdueatiunal device, C S. Osborn 

Electric circuit controller, automatic, .1. 
.Sachs 

Electric motor for vehicles, II. O. Oshurn. 

Electric motors, means for regulating, II. 
Lnndcll 

Elevator, C. W. Kirsch 

I'higine sparking mechanism, gas, E. S. 
Bovvcti 

Enumerating machine, II. Ilodsdon 

Ether, manufacture of, ,T. W. Harris 

Kvcning and grading machine, E. P. 
Nichols 

Explosive engine, J. F. Hill 

Eyeglasses, II. Riser 

Faucet, B. Woodnall 

Faucet, (J. A. Blake 

Faucet, self-closing, (I. A. Blake 

Faucet, self-closing, N. B. Uossard 

Fence, wire, F. II. Longstreet 

Filling machine, receptacle, ('. II. Hounds. 

Filter, G. Scboll 

Filter attachment, W. T. Erickson 

Filters, waterworks, etc., indicating device 
for, ('. L. Panuelee 

Fire engines, signal installation for, J. II. 
Deters 

Fire extinguisher, automatic, J. B. Miesse 

Fire extinguisher valve, automatic, C. W. 
Keruteter 

Fireproof windows, self-closing sash for, 
('. D. Prudeu 

Fish trap, flouting, A. I.'. Bui-dick 

Filer, F. II. Martin 

Flue expander, A. Munch 

Fly paper protector, II. It. Sieverkropp. . . . 

local plane shutter, Hoist & Langill 

Folding table, A. F. C. tlarben 

Food chopper, H. O. Evans 

Fruit dipping machine, \V. K. Allen 

Fuel blower and pulverizer, M. F. Williams. 

Fuse, F. B. Cook 

Fuse box, Stewart & Horn 

tiauie and game table, O. Pryibil 

Game board, bdrsesboe, U. J. Dorsey 

Garment, II. Loewenbacb 

Garment, skirted union, L. J. Niedner 

Gas battery, (>. Britzke 

Gas generator, street lamp, E. B. Ludwig. . 

Gauntlet, U. II. Fortcseuc 

Glass blowing machine, W. II. Terlinde... 

Gloves, etc., fastening device for, J. I). 
Stirckler 

Go-cart, folding, A. M. McLcllan 

(iruphophone, multiple, T. II. Macdonald 

Granary, portable, I). W. Caswell 

Grinding wheel, .1. W. Forster 

Grubbing machine, J. Bloodgood 

Gun sight, P. Junod 

Guns having recoil barrels, means for in- 
stalling the recuperating springs in, O. 
Bebnke 

Hammer, foot power, T. Hicks 

Hammock support, W. II. Morehouse 

Handcuffs, ('. L. Mealer 

Handle. See Agricultural tool handle. 

Handle, G. B. M. Buzzell 

Heating furnace, (\ D. Hazard 

Hinge, A. B. (.'lark 

Hinge, swinging window, <J, 11. Parker.... 

Hinge washer, antifriction, E. A. Moore... 

Hog ringer, I*]. E. King 

Hoisting apparatus, A. E. White 

Hoisting bucket, C. M. Gearing 

Hook and eye, W. II. Collins 

Hook for attaching hose supporting pads, 
M. II . Eiscman 

Hopper gate and operating mechanism there- 
for, C. O. Johnson 

Horseshoe pad, I). Conroy 

Hose coupling and automatic valve, W. H. 
Keller 

Hose supporter, K. M. Johnson 

Hot water heater, J. A. Jacobson 

Hot air heater, W. P. Hartford 

Hull attaching device, I. F. Wood 

Huh, vehicle, Bledsoe & Bilyeu 

Hydraulic or liquid motor or pumping ap- 
paratus, I\ 10. Herdman 

Hydrocarbon burner, B. N. Ilawes 

Hydrocarbon burner, C. F. Jenkins 

Ilydrnearbon vapor burner, liquid, A. 
Blanchard 

Ice saw, C. Stein 

Induction coil, M. S. Clawson 

Ink well, automatic, A. M. Tyler 

Insulator, C. Ilobert 

Jewelry, means for forming claws in arti- 
cles of, Ford & Stoble 

Journal box oil guard, F. Hachuiami 

Key. A. II. Wonnald 

Knnb attachment, S. Fader 

Lacing fastener, J. 1'. Hughes 

Lamp carbon holder, electric arc, J. A. 
Heany 

Lamp, desk, A. It. Fergusson 

Lamp, hunter's, It. C. Kruschkc 

Lamp, incandescent, L. S. Pfouts 

Lamp, incandescent electric, J. J. Ilooncv.. 

Lantern holder, II. II. Hutchllis 

Lathe alincment gage, Fox & Shaw 

Leather strap cutting machine, W. !•'. 
Murphy 

Ledger leaf, W. (J. Jones 

Level attachment, spirit, W. Ovens 

Lid supporting device, J. M. Butcher 

Lifting jack, ('. Mykolashek 

Linotype machine trimming mechanism, F. 
J. Wieh 

Liquid supply apparatus, E. T. McKaig .... 

Liquid under pressure, machinery for the 
production of, Vogt & Von Reckling- 
hausen 

Listing machine, L. Matthews 

Lock, F. A. Richardson 

Locket, F. C. Miller 

Locomotive deobstruetor, E. P. Hollis.... 

Log raft, A. F. Griffiths 

Loom tilling replenishing mechanism, C. F. 
Roper 

Loom jacquard, G. Hove 

Loom picker stick check device, M. I)u- 
inont 

Looms, thread parter for filling replenishing, 
(.'. F. Roper 

Lung testing machine, E. Domic 

Mail pouch, J. II. & P. J. Iluttoli 

Matrix milking machine, G. B. Shepard 

Measuring and drafting device for garments, 
A. Adellierg 

Measuring instrument, T. S. Tilcv 

Meat needle and larder, T. II. Means 

Meat pounder, M. Peters, reissue 

Mechanical movement, F. 10. Herdman .... 

Mercerizing apparatus, I*. Ilahn 

Metal crimping machine, II. ii. Irvin 

Mctnl dressing machine carrier, Stiker & 
Burton 

Metiil working machine feed mechanism, B. 
M. W. Hanson 711.851, 

Metals from their ores, reducing, M. Huthen- 
bcrg 

Metallic hoop for vessels, J. II. Bostwiek . . 

Metallic tie and rail fnstener, G. T. Abel.. 

Mill. See Rolling mill. 

Mining machine, It. E. Noble 

Molding mid compressing machine, A. 
S lleiu 

Molding, inetnllic strip, I). Reyam 

Musical Instrument, F. J. Ileppe 

Musical instrument, mechanical, 10. ('. 
Phillips 

Necktie holder, E. Armstrong 

Numbering machine, C. It. Post 

Nut lock. Morton & Nicholson 

Nut lock. F. Cavallaro 

Nuts, etc., machine for facing, C. W. 
James 

Our lock. Milliard & Chambers 

Ore concent rater. L. Look 

On- grading apparatus, I'. W. Wood 

Packing. P. J. Flinii 

Packing, metallic piston mid valve rod, A. 
J. Cunningham 

(Continued on page 89H) 
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Our 
Letter 



■*»#:- % 



Copies 

Letters 

While You 

Write 



Use ytur own papei. 
Any pen, any ink, no press 
Government Officials, Colonists, Farmers, ' 

will find it invaluable. 

| Every man who writes letters should write for price; 

if his stationer does not keep it. We manufacture 

"DftmarD" Typewriter Rfbbons 

and Carbon Paper. 

PEN-CARBON MANIFOLD CO., Dept. I, 

145-7-9 Centre St., New York, U.S.A. 



WireCloth, WireLath, 



ElectricaJly-Welded 
Wire Fabrics 



a.nd Perforated Metal 2?,^" 



Manufactured by 

CLINTON WIRE CLOTH COMPANY, 




Kinds 

CLINTON. MASS. 

San Francisco 



on 
having 



W 
^ 



5IS1 

HERCULES 
FLOATS 

071 ^'J your steam apparatus. 
Positively the best made. 
40,000 in use on high pressure, 

HERCULES FLOAT WORKS, 

Box 372, 
Springfield, Mass. 

0^, r~v Automatic Machines 
Acd£>? FORMING WIRE 

^** from coil into shapes similar 
Q^^l to cuts. We can furnish ma- 

J * chines or goods, as desired. 

fa=» ZW Send for Catalogue. 

C 3 * BLAKE & JOHNSON, 

P.O. Box 7, WATERBURY, CONN. 

Beware of the Unseen 

germs that lurk in your drink- 
ing water. Purify the water by 

the most perfect system of 
filtration. 

The Berkefeld Filter 

is constructed on hygienic and scientific 
principles and it retains every particle 
of solid matter in the water, turning 
the latter out perfectly pure. One gallon of pure water 
in four minutes. Easy to clean and care for. 




BERKEFELD FILTER. 

4 Cedtvr St.. New York 



CO. 




6M FRANKLIN 
Model SKop 



The Franklin Model Shop. 

Experimental work for inventors; any- 
thing in metal fiom a single piece to a 
complete working model. Apparatusfor 
colleges. Exhibition models. Introduc- 
tion samples ol patented articles. Spe- 
cial tools for makine metal novelties. 
Inventions perfected. Drs wings and de- 
signs worked our irom inventors' ideas. 
Send for circu lar 9. 

PARSE J. jL & WEED, 

129-131 West 31st Htreet, New York. 



RUBBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
oerience in rubber stamp making. One illustration. 
Contained in Supplement 11IO- Price 10 cents. For 
sale by Munn & «'o. and all newsdealers. 




ARTESIAN 



WoNs, Oil and Gas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and f urnte h everything re- 
quired to d.'ill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 fee£ 
Write us stating exactly what 
ie required and send for illus- 
trated catalogue. Address 
PIERCE WRLL ENGINEERING AND SUPPLY CO. 
136 Liberty Street. New Yoi;k. U. 8. A. 



Queen Transits and Levels 

igh Grade Instruments with the Latest improvements. 
!0 page Rn- . 240 page Math, 

ineering I THE ATTCCM I eroatical Oata- 
atalogueon I HIE UUEEll I logue on ap- 
pplication. mmm^^^^m^m^^ plication. 



High Grade Instruments with the Latest improvements. 

160 page Rn- . 240 page Math- 

gin " ~ 

rata.. 
applic 

ENGINEERS' AND DRAFTSMEN'S SUPPLIES. 

— -cieuti 

ment Works, 
1010 Chestnut St., Phila 



QUEEN' ft CO., ?M»«|J' "">«• Scientific 

59 Fifth Ave., New York. 



MILLS FORALLMATERIALS. 



OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KIN0S OF MATERIALS FROM COT- 
TON-SEED 10 ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 

"^■CESS. IF YOU WANT 
<V]ANY KIND OF A 



MACHINE. COME TO 
US AND YOU WILL 

GET THL B£ST 

AND STILL SAVE 



711.47S i 



nfAL W/TH US ONCEANn wT MONEY. - 
^ilvMAnn^LY rwnir Y °U WONT CHAf* 1 

SPROUT, WALDRON & CO. 

- , fwfM CATALOG NO 4.) MUNCY, Pa 



© 1 902 SCIENTIFIC AMERICAN, INC. 
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Scientific American. 



November i, 1902. 



BACKUS 

GAS & GASOLINE ENGINE 

Simple, Economical, Durable. 
Suitable for all kinds of work. 

BACKUS WATER MOTOR, cheapest power known. 

Write for circular and prices. 

BACKUS WATER MOTOR CO., Newark, N.J..U.S.A. 



Apple Economical Gas Engine Igniters 

Are positi vely the best 
built for Stationary t 
Automobile ami Marine 
Gas Engines, either touch 
or jump spark system. 
We are the leaders in the 
manufacture of Igniting 
Dynamos, Magnetos, 
Governors, Coils, Plugs, 
etc' Write for printed 
matter. The Dayton 
Electrical Manfg. 
Company. No. 80 South St Clair St., Dayton, Ohio, U. S. A. 

New Yo>k stock carried bv Chat* K. Miller, 97 Reade Street, N. Y.; 
Philadelphia Office, The Bourse ; Chicago Office, 19-21 La Salle Street. 
St. Louis stock earned by A. L. Dvke, Lininar Building. Boston Stock 
carried by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass. 
Dunham, Carrigan & Hayden Co., San Francisco, Distributing AgentB 
for Pacific Coast. 





I PRINT MY OWN CARDS 



Circulars, newspaper. Press, $5l 
Larger size, SIS. 00. Money saver. 
Biir profits printing for others. 
Type settinK easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co., Meriden, Conn. 



THE MIDGET DYNAMO OR MOTOR. 

Weight 3% pounds. Will light our 6 
c.p. lamp, ring bells, explode powder. 
Output 10 watts. As a mot or willde- 
velop 1-32 h. p. Wound 
for voltages 4 or 6 as de- 
sired. Othervoltages up 
to 110 to order. 

JW Send stamp for 
illustrated circulars. 

ELBRIDGE ELECTRTCAL MANUFACTURING COMPANY, 
Elbridge, N. Y., U. S. A. 




INDUSTRIAL RAILWAYS 

For Contractors, Plantations. Factories, Etc. 
Planned, built and equipped. 




Portable Track Section Mounted on Steel Ties. 

RAILS, SWITCHES, TURNTABLES, 

WHEELS, AXLES, Etc. 

CARS of every description always in stock. 

ARTHUR KOPPEL, Dept. P, 
66-68 Broad St., New York. 

Write for Catalogue No. 30. 



The Cupper Cup 

I^"Tts triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. Ail Stationers. 
CLIPPER MFG. CO., 
New York, 

BRASS OR STEEL. U. S. A. 

For free samples and information write to us. 




TUBULAR 
DRIVING LAMP. 

IT is the onlv perfect one. 
IT will not blow or jar out. 
IT gives a clear, white light. 
IT is like an engine head- 
light. 
1 throws the light straight 
ahead from 200 to 300 ft. 
IT burns kerosene, 
^ Send for boik {free). 

K R. E. DIETZ CO., 60 Laight Street, New York. 
W Mention this paper and get special discount. 
4^%'-%'%/%'- ESTABLISH ED 1840.- 




DARKEN lNlr 
CLOUDS 



To the Widow and Children, the 
future is dark with clouds, if the 
bread-winner dies without making 
provision for his family. A L,ife 
Policy in the Travelers Insurance 
Company provides support and shel- 
ter, and is frequently the means of 
taking care of the mortgage on the 
house. 

You cannot afford to neglect the 
safeguards of the Travelers Insurance 
Company's Life Policies. 

The Accident Policies of the Trav- 
elers guarantee a weekly income in 
case of disability from accident. 
There are other important benefits. 

Agents in every tovm; or write 
for interesting literature. 

15he TRAVELERS 
INSURANCE COMPANY 

Htvrtford, Conn. 

(Founded 1863.) 



Packing, plastic homogeneous, C. H. Jaeger. 711,866 

Padlock, permutation, I. Williams 711,608 

Pail, C. L. Wilson 711,808 

Paper watermarking device, E. R. & 0. 

F. Behrend 711,815 

Parcel gripper, Hermann & Schuster 711,856 

Paste receptacle, A. N. Ritz 711,679 

Paste receptacle and brush, A. N. Ritz 711,678 

Pen, fountain, N. C. Stiles 711,709 

Pen extractor, H. H. Lewis 711,775 

Photograph and making same, color, M. 

& H. M. Miley 711,875 

Photographic film spool, J. T. Clarke 711,617 

Photographic plate holder, R. Schuttauf 711,741 

Photographic printing apparatus, . A. F. 

Hewitt 711,857 

Piano players, fastening for mechanical, 

J. A. Smith 711,540 

Plate holder, magazine, K. Michaelis. . . . 711,515 

Playing ball, H. S. ,Chapman 711,474 

Playing ball, E. Kempshall 711,508 

Playing ball, F. H. Richards 711,529, 711,530 

Plow, B. G. Reeves 711,531 

Plow land gage attachment, V. T. Gil- 
christ 711,892 

Pneumatic tool, W. M. Holden 711,859 

Pocket books, etc., trimming or binding 

for, F. Dostal 711,834 

Pole, vehicle, B. W. Berry 711,613 

Printer's quoin, A. Cox 711,829 

Printing and folding machine, W. Scott 711,742 

Printing cylinder, W. W. Grier 711,495 

Printing press bed motion, H. Hartt 711,625 

Printing press feed gage, E. L. Megill 711,779 

Printing, silk, M. Ducat, et al 711,835 

Propeller, steering, V. Sjostrom 711,884 

Pulley, catch, A. H. Hover 711 ,570 

Pump, deep well, A. J. Webster, et al 711,804 

Pump, double action, E. Byars 711,654 

Dumping engine, steam, J. A. Groshon . . . . 711,702 
Pumping water under hydraulic power, 

means for, J. D. Hobbs 711,858 

Pyrometer, E. H. Earnshaw 711,484 

Rack. See Car rack. 

Rail' joint, N. F. Anderson 711,456 

Rail joint, R. Weir, Jr 711,604 

Rail joint, N. P. Park 711,644 

Rail joint, J. Hassteniner 711,764 

Rail joint, A. Howard 711,862 

Rail testing apparatus, F. Stahl 711,793 

Railway coupling, W. T. Van Dorn 711,549 

Railway rail joint, L. T. Wever 711,687 

Ramie, china grass, etc., treatment of, 

C. Masse 711,577 

Retort for subliming sulfur, A. Alonzo-Con- 

soli 711,811 

Revolution indicator, E. & E. J. Lavens ... 711,635 

Rolling mill, R. Mengelbier 711,927 

Rope guide, W. G. Poulson 711,786 

Rotary engine, M. W. Wallace 711,600 

Rotary engine, C. M. Agnew 711,711 

Rotary engine, A. A. MetWen 711,730 

Rule, J. A. Traut 711,547 

Satchel, folding, J. Trevethan 711,802 

Saw clamp, W. B. Thomas 711,745 

Scalper and bolter, G. R. Davidson 711,830 

Scissors and shears, J. P. Jackson 711,503 

Screw threading trenails, etc., machine for, 

A. Collet 711,716 

Scythe snath fastener, R. B. Edwards 711,558 

Seeding machine furrow opener, Heath & 

Baseman 711,626 

Set apparatus, L. B. Gurley 711,848 

Sewed warp fabric, J. W. Hyatt 711,898 

Sewing machine, H. C. Peters 711,909 

Sewing machine brake, T. Stankewiez, 

et al 711,542 

Shade guide, shield, and curtain pole 

bracket, combined window, M. A. Allen. 711,455 

Shade roller, C. H. Brigden 711,757 

Shade roller support, B. McKenzie 711,582 

Sharpening band cutter knives, machine for, 

H. C. Jacobs 711,865 

Sheet metal bending or flanging machine, 

Chambers & Bullard 711,471, 

Sheets to be punched and for releasing same, 

adjuster for retaining, F. Sutherland.. 

Shelf support, C. .Chmelitzek 

Shingle machine, G. W. Roper 

Show case bracket, G. C. Wright 

Shutter lock, J. A. Cook 

Sign, illuminated, H. S. Kemp 

Sign, portable electrically illuminated, H. 

S. Kemp 

Signaling apparatus, electric, A. F. Hauss. 
Sink and connection therefor, Fountain & 

Myers 

Siphon head, C. L. Bastian 

Skid, E. B. Richardson 

Smokeless combustion furnace, C. Wegener. 

Smoking pipe, R. N.Barger 

Snap hook, A. R. Clarke 

Soap boiling and finishing machine, L. 

Gottshalk 

Soap plotting machine, L. G.ttschalk 

Soap saver, P. Leoni 

Sodium syanid, making, F. Roessler 

Soldering iron heater, M. J. Nash 

Spinning frame, K\ A. Breeze 

Splice bar, F. Lieske 

Stave tapering machine, W. H. Voss 

Steam boiler, Downie & Messner 

Steam boiler, D. P. McQueen 

Steam boiler, W. Hopkins 

Steam engine, P. H. White 

Steam heater, B. K. Hussey 

Steam trap, F. Cornwell 

Stoker, mechanical, E. McConnell. . 711,668, 

Storage battery, F. Sedgwick 

Storage battery, D. E. Wiseman 

Stove, heating, J. W. Heuer 

Street sweeper, W. S. Thorp 

Sugar, purifying and preserving raw, M. 

Weinrich ■ 

Syringe thermometer attachment, fountain, 

t\ King 

Table. See Folding table. 

Tabulating machine, D. E. Felt 

Tabulator, F. Rabinnovitz 

Tackle block, A. B. Tarbox 

Tank, H. Bradshaw 

Telautomotor, H. ' Shoemaker 

Telegraph paper, machine for producing per- 
forated, G. H. Hackett :. 

Telephone inclosure, A. J. Parke.. 711,588, 

Telephone receiver, W. M. Miner 

Telephone switchboard plug, H. P. Clau- 
sen 

Telephone transmitters or speaking tubes, 

mouthpiece for, J. W. Brown 

Textile covered molds, machine for making, 

G. W. Swift, Jr 

Thill coupling antirattler and bolt lock, J. 

G. Lesher 

Thread cutting attachment for spools, F. 

E. Norton 

Threshing machine feed apparatus, W. 

Schafer 

Ticket case, J. G. Warner 

Tile floor, inlaid, E. M. Henderson 

Tire, W. M. Lottridge 

Tire tightener, H. P. Hill 

Tobacco, device for forming continuous rolls 

of, E. Merkert 

Tobacco extract and nicotin, obtaining, C. F. 

Gloysteih 

Tobacco tags, machine for forming and ap- 
plying, Seekamp & Hampe 

Tool dismounting instrument, M. Steudner. . 

Toy, dancing, J. Travis 

Trace hook, C. H. & A. D. Grant 

Traveling bag protector, G. B. Rubens 

Tree felling apparatus, W. P. Kidder 

Truck, street car, Hornbrook & Woodcock. 

Truck comb, J. A. Stiles 

Typewriter, H. Kochendorfer 

Typewriting machine, J. Moore 

Unloading apparatus, F. H. Kindl 

Unloading mechanism, vehicle, V. R. 

Brown ing 

Vacuum pan, M. Ekenberg 

Valve, R. Meyer 

Valve, W. A. Smith 

Valve, float, J. L. Mayfleld 

Valve operating mechanism, J. O. Hum- 
phreys 

Valve, retaining, W. G. Lamb 

Valve, water heater controlling and revers- 
ing, F. W. Robertshaw, reissue 

Vapor burner, incandescent, L. S. Pfouts.. 
Vaporizer, formaldehyde, J. W. England.... 
Varnish, manufacturing, A. L. Tedesco 

(Continued on page 299) 



711,472 

711,744 
711,759 
711,533 
711,610 
711,696 
711,868 

711,867 
711,893 

711,845 
711,461 
711,677 
711,805 
711,691 
711,655 

711,492 
711,493 
711,872 
711,910 
711,584 
711,750 
744,776 
711,599 
711,557 
711,783 
711,860 
711,606 
717,769 
711,828 
711,669 
711,537 
711,710 
711,627 
711,683 

711,603 

711,509 

711,487 
711,787 
711,797 
711,465 
711,743 

711,660 
711,589 
711,640 

. 11,556 

711,615 

711,595 

711,636 

711,784 

711,647 
711,601 
711,661 
711,729 
711,894 

711,639 

711,924 

711,882 
711,912 
711,548 
711,701 
711,881 
711,573 
711,861 
711,885 
711,727 
711,517 
711,772 

711,714 
711,719 
711,780 
711,792 
711,874 

711,863 
711,774 

12,046 
711,522 
711,720 
711,596 




JHOSE who subscribe at once to The Youth's Companion for 1903 will 
receive all the issues for the remaining weeks of 1902 free from the time 
of subscription, in addition to the 1903 Volume. (SEE OFFER BELOW.) 

The November and December Issues will contain a number of noteworthy arti- 
cles and stories by prominent writers, a few of whom are mentioned below : 

THEODORE ROOSEVELT contributes an article 
of unusual public interest on The Presidency. 

(This highly important article was written before Mr. 
Roosevelt received his nomination as Vice-President.) 

C. A. STEPHENS, That Merry Golden Wedding. 

A series of unusual stories. 

THE DUKE OF ARGYLL, 
^^. The Ventures of Robert Bruce. 

/^^^*. JUSTICE DAVID J. BREWER, The Supreme Court. 

\A j SARAH 0RNE JEWETT, A Thanksgiving Story. 

41 T. P. O'CONNOR, Prime Ministers' Wives. 

M HENRY VAN DYKE, Keeping Christmas. 

y^H WINSTON SPENCER CHURCHILL, M. P., 
copyrighted b» pach bros. On the Flank of the Army. 

PROFESSOR SIMON NEWC0MB, Are Other Worlds Inhabited? 

SARAH BARNWELL ELLIOTT, A Christmas Story. 

Full Illustrated Announcement of the 1903 Volume sent with Sample Copies 
of the Paper to any address. Free. 




Annual Subscription Offer. 

Every New Subscriber for 1903 who will mention this publication or cut out this 

slip and send it at once with name, address and ( 1 .75 will receive: 

X^TV TT* —All the issues of The Youth's Companion for the remaining 

I . II L L. weeks of 1902. 

■^ Im |^ |^ — The Thanksgiving, Christmas and Hew Tear's Double numbers. 
*• A%JwJW_ The Youth's Companion Calendar for 1903, lithographed in 
—^^^^^^^~ twelve colors and gold. 

And The Companion for the fifty-two weeks of 1903,— more than 250 stories, 
50 special articles, etc.,— till January, 1904, for $1.75. bdiw 

THE YOUTH'S COMPANION, BOSTON, MASS. 



Cutting Dies 

FOR PAPER., CLOTH, 

RUBBER., ETC. 

All kinds, for use with mallet 
or under a press. 

THE IIOGGSON Jk PETTIS CO., New Haven, Con 






FOR 

GUNSMITHS. TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK ETC 

From 9-in. to 13 in. swinp. 
Arranged for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Catalogue. 

W.F.&JN0.BARNESC0. 

Established 1812. 
1999 Ruby St., Rockforh, III. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The ooly reversing and self - 
starting gasoline engine on 
the market. Lightest engine 
to the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from $£ to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids. Mich. 

flo^TMONOPLEX telephone 

Only two wires are needed between the 
instruments. Perfect talking. Perfect 
ringing. Perfect in eve ry way. Abso- 
lutely guaranteed on distances up to 
1.000 it. Our transmitters are very clear 
in tone and we use the best grade of 
granular carbon. Full directions sent 
with each instrument. 

ATWATER KENT MFG. WORKS, 

110 X. 6th St., Philadelphia, Pa. 





LUCAS' QUESTIONS AND ANSWERS 



FOR MARINE ENGINEERS 

JUST PUBLISHED 

A complete practical handbook for en- 
gineers and firemen, containing 807 ques- 
tions fully answered and explained ; 300 
illustrations and diagrams with 12 large 
folders ; 1 ,000 Index references ; hand- 
somely bound; size 5x7^x15^; weight 24 

THEO. AVDEL & CO. 




OF ALL GRADES 

ounces. The most complete treatise ever 
published. 

PRICE TWO DOLLARS 

to any address in the world. Money re- 
funded if not satisfactory. Send for free 
booklet of sample questions. 

63 Fif tK Ave., Now York City 



NOW READY. 



Compressed Air 



ITS PRODUCTION, USES AND APPLICATIONS. 
By GARDNER D. HISCOX, M. E. 

AUTHOR OF 

LARGE 8V0. 820 PAGES. 

PRICE, bound in Cloth. $5.00. Half Morocco. $6.50. 



'MECHANICAL MOVEMENTS.' 

547 ILLUSTRATIONS. 



A complete treatise on the subject of Compressed Air, comprising its physical and operative 
I properties from a vacuum to its liquid form. Its thermodynamics, compression, transmission, expan- 
I sion. and its uses for power purposes in mining and engineering work ; pneumatic motors, shop tools, 
i air blasts for cleaning and painting. The Sand Blast, air lifts, pumping of water, acids and oils ; 
aeration and purification of water supply ; railway propulsion, pneumatic tube transmission, refrigera- 
tion. ■ The Air Brake, and numerous appliances in which compressed air is a most convenient and 
economical vehicle for work— with air tables of compression, expansion and physical properties. 
A most comprehensive work on the subject of Compressed Air. 

A special illustrated circular of this book 
will be sent to any address on application. 



MUNN 

Publishers of the Scientific American, 



Sc CO M 

361 JJroadWay, ]%few York. 



© 1 902 SCIENTIFIC AMERICAN, INC. 



Nove 



MBER I, 1902. 



Scientific American 
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HENRY CAREY BAIRD & CO., 

INDUSTRIAL PUBLISH ERS, BOOKSELLERS & IMPORTERS, 

810 Walnut St., Philadelphia, Pa., U.S.A. 

fcy Our New and Revised Catalogue of Practical- and 
Scientific Books, 92 pages, iivo.; a Catalogue of Books on 
Metallurgy, Mining, Prospecting, Mineralogy, Geology, 
Assaying, Analysis, etc.; a Catalogue of Books on Steam 
and the Steam Engine, Machinery, etc.; a Catalogue of 
Book* on Sanitary Science, Gas Fitting, Plumbing, etc., 
and our other Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, sent free and 
free of postage to anyone in any part of the world who 
will furnish his address. 




A YEAR'S 
SUPPLY OF 

CIGARS 
FREE 



We guarantee you two years' smoking for the price of one, 
because we have iut loose from the jobbers, who have tak'en 
the product of our factory for years, and go direct to YOU 
with ihe same time-tested brands of Cigars, selling them by 
the box, chiirire* paid, at precisely factory wholesale 
prices; putting the profits of Jobber, Salesman and Retailer — 
three profits, In your pocket. 

Our line is so very complete — cigars of all pricts — tosuitall 
tastes — that we absolutely guarantee to please you, besides 
«Hvlnjf one-hnlf* of your tmioktiij? expenses — if 
not — if you are not in every way entirely satistied — you get 

YOUR MONEY BACK 

cheerfully and willingly. Sendfor FREE booklet whichex- 
plains everything ; shows how we sell high-grade cigars from 
4c. to Be,, others from 'ic. to 3c, in boxes "of '.'5 or 50, Express 
Prepaid ; or, for 75c. we mail a trial liox of l*> assorted cigars, 
such as your dealer will ask In*.-, ami 2 for 'Jfu-. for. 
References, any Hank, any Agency, any Customer. 

JNO. B. ROGERS k CO., 421-B Hater St., Binghamtoii, N.T. 



SETS OF CASTINGS OF k. 

MODEL ENGINES^* 

"" SEHD1D* FOR 12B PACE 
ILL. CATALOGUE. KS 

_ also TOOLS, S 

ELS.& PARTS OF MODELS S 



"Wfilf 
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ed to 182 Milk Street. 



New Standard "Autogas" Battery Bets for 
Automobiles, Autocycles and Launches. Relia- 
ble, highly endorsed. Long life. Standard U. 8. 
k Naval Batteries. Kegular 8-cell set, oak case, $5. 




i 1 



ptcw Standard 
iAUTOGAS 

TRADE MARh 

,AS#CASOLINE ENGINE 
DRY BATTERY 



We make all shapes and sizes at reasonable prices. These 
battery sets are absolutely standard and not equaled. 
Search Lights, Electric Gas Lighters, 
Automobile Lighters. 
Push the but- 
ton, it lights. 
For all uses 
where candles, 
lamps, etc., are 

dangerous. *2 — _. . , ,- , . 

by mail or ex Electric Searchlight. 

press prepaid. Extra batteries. 35 cents. 

WM, ROCHE, Inventor and Sole Mfr., 

42 Vesey Street, New York, N. Y 




?? OIL--SMELTER--MINES % 

IS Dividend-Paying Mining, Oil and viz 

ft Smelter Stocks, Listed and $ 

!|> Unlisted, our Specialty. viz 



DOUGLAS, LACEY& CO. I 

Bankers & Brokers, Fiscal Agents, JK 

-I 
I 



MeraberB N. Y. Consolidated Stock Exchange 
66 BROADWAY & 17 NEW ST. NEW YORK 

Booklets giving our successful plan for realizing the lnrgi 
Interest and profits of legitimate milling, oil and 
smelter investments, sub. blanks, full particulars, etc., went 
free on application. ijii 




GAS ENGINE 
IGNITERS 

for Marine, Stationary and 
Automobile enEineB. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Carlisle & Finch Co.. 

233 E. Clifton Ave., Cincinnati, O 




Dollar 
Watch 



THE two million people who buy 
Ingersoll Watches every year, buy 
them because they bear the strongest 
guarantee for accurate time made by 
any watchmakers, and because eight mil- 
lion people who have bought and carried 
them are loud in their praises. 

If you want ihe best watch, ask any dealer for an 
Ingersoll and see that you get it. If you don't, send 
as a dollar and you will receive one by mail, prepaid. 

Booklet FREE. Address Dept. 2 . 

ROBT. I. INGERSOLL & BRO.. 67 Cortlandt St, N. V. 



Vault cover, J. Armstrong 711,457 

Vehicle construction, E. H. Phipps 711,675 

Vehicle, ice, F. H. Ober 711,587 

Vehicle running gear, F. Sehmitz 711,592 

Vehicle spring gear, W. L. Manning 711,576 

Vending machine, F. A. Knapp 711,634 

Vise, E. S. & B. L. Williamson 711,607 

Voting machine, J. Blocher 711,919 

Wagon brake, J. R. Johnson 711,505 

Wagon, dumping, W. A. Shope 711,539 

Wagon, dumping, E. P. Le Gore 711,665 

Wagon for street cleaning purposes, push, 

T. Hill 711JS95 

Washboard, A. H. Stockert 711,795 

Washing and wringing machine, G. Me- 

Kissie 711,672 

Washing machine gearing, II. Sawyer 711,534 

Watch barrel, V. S. Corey 711,476 

Watch dial fastening, W. W. Dickerson 711,833 

Water heater, F. H. Engels 711,559 

Water tube boiler, J. E. Thornyeroft 711,546 

Water tube boiler, M. H. Plunkett 711,645 

Water power motor, D. K. Bryson 711,758 

Weather strip, B. F. Grandstaff 711,491 

Weeding implement, R. R. BfTggs 711,553 

Well drill, oil or other, W. E. Johnston .... 711,506 
Wells of oil or gas, automatic controller for 

flowing, C. P. Estcs 711,721 

Whip, D. C. Hull 711,897 

Winch, P. B. Clarke 711,825 

Winding engine, H. N. Covell 711,618 

Windmill regulator, W. E. Piper 711,676 

Window frame, K. Jorgensen 711,633 

Window, sheet metal, C. D. Pruden 711,526 

Wire rope block, A. B. Tarbox 711,796 

Wire stretcher, O. Andrew 711,651 

Wire weaving machine, W. J. Wright, 

711,809, 711,810 

Work support, B. M. W. Hanson 711,722 

Wrapping machine, O. N. Nord 711,586 

Wrest plank, L. Gassard 711,564 

DESIGNS. 

Bracket, wall, F. C. Potter 36,117 

Braid, V. Schuek 36,118 

Dish, cover, R. L. Johnson 36,114 

Hammock fabric, I. E. Palmer 36,119, 36,120 

Lam]) body, \V. Gray 36,116 

Spoon, souvenir, E. L. Deacon 36,115 

TRADE MARKS. 

Apparel, certain named wearing, R. E. 

Lowe 39,054 

Roots and shoes, leather, L. A. Crossett . . 39,060 
Bread, pies, cakes, and biscuits, G. R. 

Skillman 39,077 

Canned salmon, Wales Island Packing Co... 39,072 

Carpets and rugs, H. R. Albee 39,062 

Cement, hydraulic, Southern Cement «o 39,099 

Cereals, certain named prepared, Atlas Oats 

Companv 39,079 

Coffees, Southern Coffee Co 39,084 

Corsets, Kops Bros 39,056, 39,057 

Cotton threads, New England Cotton Yarn 

Co 39,055 

Dust and moisture absorbing compound, H. 

Knecht & Co 39,097 

Fabrics, preparation for finishing textile, 

H. A. Metz 39,098 

Figs, Protopazzi Bros 39,075 

Fish, cured or dried, Davis Bros 39,073 

Flour, P. A. & S. Small 39,083 

Flour, wheat, A. J. Toomey 39,081 

Flour, wheat, Acme Milling Co 39,082 

Foodstuffs, certain named, M. J. Connell 39,078 

Foods, cereal, Tryabita Food Co 39,080 

Fruits and vegetables, dried and evaporated, 

Bown Bros 39,074 

Hammers, power, O. E. Davis 39,111 

lee pads, Savin Ice Pad Company. 39,063 to 39,065 

Lenses, T. Mundorff 39,071 

Medicinal compound for internal and ex- 
ternal use, liquid, F. Buono 39,089 

Medicinal preparation possessing tonic and 
laxative properties, G. R. White, 

39,092, 39,093 
Medicine for either internal or external use, 

C. J. Brainard 39,090 

Medicine having tonic and laxative prop- 
erties, Smith, Kline & French Co 39,091 

Minerals, metals, and metalloids and chemi- 
cals produced therefrom, Gironea & Hen- 
rich 39,100 

Oils, illuminating, Anglo-American Oil Co., 

39,095, 39,096 

Paint, Ohio Varnish Co , 39,102 

Paint, roof and barn, Haley & Tener 39,103 

Paper and envelops, writing, Z. & W. M. 

Crane 39,067 

Pens, C. Howard Hunt Pen Co 39,066 

Portraits, pictures, photographs, and photo- 
buttons, Metropolitan Art Co 39,070 

Publications, certain named, Pharus Verlag 

Gesellsehaf t mit Beschranter Haf tung . 39,069 
Publication or magazine, periodical, E. 

Caldwell 39,068 

Remedy for consumption, Victor V. May 

& Co 39,088 

Remedy in pill and tablet form for certain 

named diseases, Peter-Bauer Drug Co.. 39,094 
Rubber goods, certain named seamless, Mil- 

ner Rubber Mfg. Co 39,061 

Sash fasteners, sash locks, sash cord and 
weight fasteners, and stop adjusters, H. 

R. Ives Company 39,106 

Sauerkraut, Hauek Brothers Produce Co.... 39,076 

Shingle machines, G. E. Davis 39,110 

Sewing machines, sewing machine attach- 
ments, and parts thereof, Singer Manu- 
facturing Co 39,108, 29,109 

Shoes, Women's, C. W. Porter 39,059 

Stiffeners, garment, A. M. Weber 39,058 

Stoves, gasoline, Kinsey Mfg. Co 39,107 

Tiles and masonry, R. Guastavino Co 39,105 

Tonics and flavoring extracts, vegetable, B. 

F. Miner 39,086 

Tonics, ointments, and kidney remedies, A. 

13. McBee 39.087 

Varnishes, Ohio Varnish Co 39,101 

Whips, L. H. Beals & Son Co 39,104 

Whiskey and beverages containing same, 

Kennedy Distilling Co 39,085 



LABELS. 

'Alpine," for whooping cough compound, A. 

Markert 9,507 

'Anchor Brand," for underwear, Tabor, 

Hochner & Tabor 9,501 

'Beltine," for a preservative and filler for 

belts, A. & H. Leibold 9,509 

'Dr. Poray's Elixir of Life," for medicine, 

J. Poray-Kaczorowski 9,508 

'Elk Brand," for pickles, Davenport Vinegar 

& Pickling Works 9,503 

'La Doetrina," for cigars, American Litho- 
graphic Co 9,504 

'Madame Stevens' Famous Parisian Hair 

Tonic," for hair tonic, L. .T. Stevens... 9,505 

'Onion Skin Finish Carbon Paper," for car- 
bon paper, American Ribbon & Carbon 
Co 9,502 

'Vitalite," for hair tonic, II. S. Ford 9,506 



PRINTS. 

"Abbott's The Original Angostura Bitters," 
for angostura bitters, C. W. Abbott 
& Co 566 

'Pratts Foods Independence Hall in 1776," 
for animal and poultry foods, Pratt 
Food Co 5C5 

"The Tabard Inn Library," for books, Book- 
lovers' Library 567 



All Hands OnRme 

The second hand, 
the minute hand, 
the hour hand, run 



in unison on an 



%° 



!\0 



M 



% 



ELGIN 

Watch 



Perfect in construction; positive in 
performance. Every genuine Elgin 
has the word "Elgin" engraved on 
the works. Illustrated art booklet free. 
ELGIH HATI0HAL WATCH COMPACT, Elgin. 111. 

-■-■■ ■—--■- aa 




I will Ship to any Station in the United States for 

THE CELEBRATED 



WILLARD STEEL RANGE 



It has six 8-inch lids; 15-gallon reservoir; large warming closet; oven 21 ins. deep, 17 ins. 
wide, 12 ins. high ; top cooking surface, 30x36 ins.; lined throughout with Asbestos ; Duplex 
grate; burns wood or coal. Guaranteed in every repect; weighs 400 lbs. Write for free 
descriptive circular and testimonials. AGENTS WANTED. 




WM. G. WILLARD, Dept. 112, 



$ 1 250 to S3600 £££ 

FOR HUSTLE RS-BOTH MEN & WOMEN 

At home or traveling. Let us 
start you. Our Puritan Water 
Still— a wonderful invention. 
Great soller— big money maker. 
Enormous demand. Over 60,000 al- 
*roady Bold. Everybody buys. It 
purifies the foulest water by dis- 
j3 tillation — removeBeveryimpurity. 
■2 Furnishes absolutely pure, aera- 
1 ted, delicious drinking water. 
Beats FilterB. SaveB lives — pre- 
vents fevers, sickness, doctor 
bills — cures disease. Write for 
NEW -PLAN AND OFFER 
HARRISON M'F'G CO. ,12 Harrison Bldg., Cincinnati. 0. 




MATCH FACTORY.— DESCRIPTION 

of an English factory. Scientific American Sup- 
plement 1113. Price lOcentB. For sale by Munn & 
Co. and all newsdealers. 



k ^x 


1 '-'TOOL 
J CATALOGUE 

5 


ffBUmattl 





619-21 N. 4ih Street, St. Louis, Mo. 

A Handy Book 
To Ha.ve 

Montgomery & Co.'s Tool Catalogue 

It Is illustrated throughout ana de- 
scribe;? and prices Tools. 704 pages, fijijx 
Q4 ins. The latest edition, with dis- 
count sheet by mail for 25 centB. 
MONTGOMERY &, CO., 
105 Fulton St., New York City. 



BEST REPEATING SHOT CUM ONLV $ 



15.75 




Sportsmen write: "Sptnctir bwt gas In the *■ 

wrld." No more after present lot sold. Original alide^ _ 

lever gun made of best forced steel, Oowt figured twist itcftl"" 

few-re'. Doable extractors. Take dawn ■ jttem. Six ihoU In 3 ipeondi. 

Strongest neMfttermade.-geod «5; gu «e«t C. 0. D., balance $10.76 

Mid expr*M|aee;examInatK*o allowed. W. Bunnu, 679 Broadway, H.T. 



COLD GALVANIZING 



Have all the Spelter consumed in galvanizing by the hot process 
by using our Patent Cold Galvanizing Process, as the amount of spelter 
lost as dross in the hot process if used in our process will give sufficient 
protection to any kind of work to make it rust-proof even against salt 
airandsea water. Our Patent Process is now in use all over thecountry. Our licensees include U. S. Government, The Standard Otl 
Co., Hernia hoff Boat Building Co., Townnend & Downey, Armour Packing Co. Licenses granted on royalty basis. 
6ampleand custom work done at our factory, 108-110 W. 11th St. Main Uffice, 34S Broadway. U. S. ELECTKO-GALVANIZING CO. 






EQUITABLE 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For termB and further particulars 
address Munn & Co., 361 Broadway, New York. 



J.W.ALEXANDER 




J.H.HYDE 

VICE PRESIDENT 



A HAPPY 
THANKSGIVING, 

Twenty years ago — on November CO-, 1004" 
a young man, 31 years of age, took out Endowment 
No.251,427in the Equitable for $10,000. He paid 
$487. 4 °, and each year since has paid a similar amount. 

This year — two days before Thanksgiving- 
his policy matures, and he can receive in cash 

$14,885.30 

This is a return of all premiums paid — 
and $ 5,137.30 in addition — to say nothing of 
the protection of $10,000 of assurance for 20 
years. 

Si, i 

" f ancies in every State for men of energy and character to act as representatives. " 

J. Apply to GAGE E.TARBELL,2 n -° Vice Presidents' 



Send this coupon for particulars of such a policy issued at your age. 
THE EQUITABLE SOCIETY", 120 Broadway, New York. Dept. No. 29. 

Please send me information regarding an Endowment for $ 

if issued at years of age. 

Name 

Address 
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ENORMOUSLY 

The Largest SALE 




Cigarettes 



COR.K TIPS OR. 
PLAIN 

Surbrug Company, Makers 



15 



The No. 4 
YOST 

WRITING 
MACHINE 



Tbe distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking, 
beautiful work, strength, simplicity, and 
durability-are shown in perfection in the 
No. 4 Model. 

Yost Writing Machine Co. 




NEW YORK CITY. 



LONDON, ENG. 




S-SHOT SOUVENIR MAUSER RIFLE 



plnri-d I 






— - ._ — •■■!■ - -• ■■-■"*...*". ■ vu. j; p»It» mining. 

S|0.°0 ror MrvicHhlE pin with boi ctgt $ 12.85 for pin Ilk. new 
'with (porting model Hock tad mi ctgl. Miuset* »r» tbe belt high -power 
rifle made. Bute 3 rallat, penetration through M loch iron. Send 13. &0; gun mil COD. 
r bilUH uJ npnntt; enmlution flowed. 6,000.000 Ctr triage*, 12*- per 1,000. 
r Siport Ordo-. W. UlNqVUAAN, 6?» fin»d»i, fit* Turk. 




The AMERICAN $4© TYPEWRITER 



Standard Keyboard, Hij;li Speed. Heavy Manifolding. Meets 
requirement. Send tor catalogue ami special trial offer. 
Mention Scientific American. 
960 Less Than Other High-Grade Machine*. 

AMERICAN TYPEWRITER CO., 267 B'way, NewYork City 



BURNS AIR 




NOT 

MONEY. 



One 'BEST' Light 

Gives more Light than 

Six Electric Lights, or Ten 

Kerosene Lamps or One 

Hundred Candles, and 

Costs less than 

Kerosene. 

Bums 9Q% Air W Gas 

Air in free. The Lamp makes all 
the g»B needed. 

A beautiful, pure white, steady, 

pa. f e li ght. Ho WItk I H o Urease 1 

NtS-jioLe! NoOdor! Hang or Set 

it anywhere. Over 100 Styles. 

AGENTS WANTED 

THE BEST LIGHT CO., 

87 E. 5th St.. Canton, Ohio. 



J UST T* UBLIS MED 

Pra ctical Poin t ers 
For Patentees 

Containing Valuable Information and Advice on 

THE SALE OF PATENTS. 

An Elucidation of the Best Methods Employed by the 

Most Successful Inventors in Handling Their Inventions. 

By F. A. CRESEE, M. E. 

144 Pages. Cloth. Price, Si .00. 

THIS is the most practical, up-to-date book pub- 
lished in the interest of Patentees, setting forth 
the best methods employed by the mostBuccess- 
ful Inventors in handling their patents. It is 
written expressly for Patentees by a practical 
Inventor, an* is basen* upon the experience of 
some of the most successful Inventors of the day. 

It gives exactlv that information and arlvice about 
handling patents that should be possessed by every In- 
ventor who would achieve success by his ingenuity, and 
will save the cost of many expensive experiments as 
well as much valuable time in realizing from your in- 
ventions. It contains no advertisements of any descrip- 
tion and is published in the interests of the Patentee 
alone, and its only object is to give hiin such practical 
Information end advice as will enable him to intelligent- 
ly handle his patent successfully, economically and 
profitably. 

ItgivesavaBt simount of valuable information along 
this line that can only be acquired by long, expensive 
experience in realizing from the monopoly afforded by a 
patent. 

t&~Sen& for Descriptive Circular. 

MUNN «Se_ CO., 

Publishers, 361 Broadway, NewYork. 



NEW BOOKS, ETC. 

Submarine Warfare, Past, Presknt and 
Future. By Herbert C. Fyfe. With 
an Introduction by Admiral the Hon. 
Sir Edmund Robert Fremantle, 
G.C.B., C.M.G., and a Chapter on 
The Probable Future of Submarine 
Boat Construction, by Sir Edward 
J. Reed, M.P. London: Grant 
Richards. New York: D. P. Dutton. 
1902. Pp. xxviii, 332. 8vo. 
In view of the great attention that has 
been given to the subject of submarine warfare 
during the last fifty years, and more particu- 
larly in the last decade, it is surprising that 
there has been such a dearth of popular litera- 
ture dealing with this subject. The want, 
however, has been admirably supplied by the 
present work. The only book devoted to the 
subject is one published by a lieutenant of the 
Danish navy, some fifteen years ago, but as the 
modern submarine has been developed since 
that date, the pages of Mr. Fyfe's work will 
have all the interest that attaches to a thor- 
oughly novel treatise. The text of this work 
is clearly written and the subject is fully 
illustrated with halftone engravings and line 
cuts, showing the submarine torpedo boat both 
ashore and afloat. The f rontispiece is a tine 
engraving showing the Russian battleship 
"Ketvisan" and the United States submarine 
boat "Holland"' in drydock at the same time. 
There are chapters of the book devoted to a 
description of the modern British and 1'nited 
States submarine, which is practically the 
same thing as saying that they are devoted to 
the description of the "Holland*' boat, as this 
type is being used with practically little varia- 
tion by both navies. Excellent chapters are 
those entitled "The Morality of Submarine 
Warfare," and "The Submarine in Action," the 
latter dealing with the actual experience as 
gained with these craft. Due credit is given 
to the efforts of early inventors, and a whole 
chapter is given to the submarine during 
America's civil war. ^he work can be cor- 
dially recommended to those who wish to be 
in touch with the latest developments of this 
type of war craft. 

Wind Velocity and Fluctuations of 
Water Level on Lake Erie. Pre- 
pared under the direction of Willis 
L. Moore, Chief of U. S. Weather 
Bureau. By Alfred J. Henry, Pro- 
fessor of Meteorology. Washington: 
Government Printing Office. 1902. 

Meteorological Observations Made at 
the Perth Observatory and Other 
Places in Western Australia Dur- 
ing the Year 1900. Under the di- 
rection of W. Ernest Cooke, M.A., 
F.R.A.S., Government Astronomer. 
Perth. 1901. Pp. 121. 

The Eastern Oblique Arc of the United 
States and Osculating Spheroid. 
By Charles A. Shott, U. S. Coast and 
Geodetic Survey. Special Publica- 
tion No. 7. Washington: Govern- 
ment Printing Office. 1902. Pp. 393. 

Notes on Fortification With a Synopti- 
cal Chart. By Major B. R. Ward, 
R.E. New York: E. P. Dutton & 
Co. London: John Murray. 1902. 
8vo. Pp. 50. Price $2. 

Annals of the Astronomical Observa- 
tory of Harvard College. Edward 
C. Pickering, Director. Vol. 
XXXVIII. A Discussion of Variable 
Stars in the Cluster ao Centauri. By 
Solon I. Bailey, Associate Professor 
of Astronomy. Cambridge, Mass.: 
Published by the Observatory. 1902. 
Quarto. Pp. 252. 

Studies in Heterogenesis. By H. Charl- 
ton Bastian. Part II. London and 
Edinburgh: Williams & Norgate. 
Large 8vo. Pp. 147, xvii. Price 
$1-50. 
Subject List of Works on Domestic 
Economy, Foods and Beverages. In- 
cluding the culture of cacao, coffee, 
barley, hops, sugar, tea and the 
grape. In the Library of the Patent 
Office, London. 1902. Pp. 136. 
Elementary Coal Mining. By George 
L. Kerr, M.E., M. Inst.M.E. London: 
Charles Griffin & Co., Ltd. Phila- 
delphia: J. B. Lippincott Company. 
1902. Pp. 225. 16mo. Price $1.25. 
This book is an abridged edition of Kerr's 
"Practical Coal Mining," and was published 
with the view of meeting the requirements of 
those commencing the study of mining. No 
doubt the book will probably also be of service 
to miners and workmen who may desire to 
obtain some theoretical knowledge of their 
work. 

We have received from Alexander 
Koch, of Darmstadt, three large folios which 
may well be reckoned among the most hand- 
some architectural publications which have 
come to our notice. The three works form 
part of a series on interior decoration written 
by well recognized masters of that art. The 
three works which we have received are writ- 
ten respectively by Mr. Baillie Scott, of Lon- 
don : Mr. Charles Rennle Mackintosh, of Glas- 
gow : and Leopold Bauer, of Vienna. The pub- 
lications have been prepared with a care that 
does credit to their authors. Artistically they 
J leave nothing to be desired. The printing is 
admirable and the plates beautifully colored. 
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for all u ses, made as r equiri 
* Harrington & King Perforating! 

g g5 jN. TJPJION ST. CHICAGO. ILL. TJIS.A. 




KLIP-KLIP B 



The Pocket 

anicvire ^ 

TriiiiH,tile»,Bha]>esaiici 
cleans, iiii'l k?e|>M tliir 
nails in perfect condi- 
tion. A t-mnplett man- 
icure for man, vronmu 
or child. Silver steel, 
nickel-plated. Sent 
post paid on receipt of 
price if your QC» 
dealer hasn't it £tjw 

KLIP-KLIP CO., 563 So. Clinton St.. Rochester, N. Y. 

A BOON' IN BRAKE BLOCKS. 

The acknowledged leader in its line is 
Potter's Spring: Brake Block for effi- 
ciency, durability, economy, strength and 
servicaability. In use by builders of the high- 
est grade carriages and wagons. Morgan 
Potter, Fishkili-on-Hudson, N. Y., U. H. A. 





Cbe typewriter exchange 

\% Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St., 

KANSAS CITY, M0. 
209 North 9th St.. 

ST. LOUIS, M0. 
536 California St., 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 50% on Typewriters of ail makes. Send for Catalogue 




T5S WHITE 



SiWi Carriage 



THE RELIABILITY OF THE WHITE 

HAS BEEN PROVED BEYOND QUESTION. 

In the 500-mile Reliability Contest from New York to Boston and return, ar- 
ranged by the Automobile Club of America, three White Steam Stanhopes covered 
the distance, without stop or trouble of any kind, a perfect performance. 

Two White Delivery Wajrons (the only delivery wagons ever completing an 
endurance contest), also proved their reliability by coming through without mishap. 

These remarkable results immediately following the English endurance run — 

in which the White was one of the two machines out of seventy to make a perfect 

record— proves beyond a shadow of doubt the perfection and trustworthiness of the 

White motive power. It can be depended upon at all times and under all conditions. 

Write fvr full particulars, including Prof. Thurston's report on our steam 

generator, and the official reports of important endurance contests. 

WHITE SEWING MACHINE CO. {Automobile Department), Cleveland, Ohio 



22 Union Square, New York, N. Y. 
609 Tremont Street, Boston, Mass. 
300 Post Street, San Francisco, Cat. 



609 Main Street, Buffalo, N. Y. 

12 Woodward Avenue, Detroit, Mich 

300 Rose Building, Cleveland, Ohio. 




THE WEALTH 
OF NATIONS 




A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 
grant licenses 'to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen- 
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en- 
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent- 
ability of your invention. 



Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 

MUNN <& CO.. Solicitors of Patents, 

Branch office. Main Office, 

625 F Street. Washington, D. C. 36 i BROADWAY, NEW YORK. 
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WKyNot/kceptMy/Idvice? 



and profit by my experience ? If you are in doubt how you can improve 
your position in life ; if you feel that your work is not what you are best fit- 
ted for ; that you are not earning as much salary as you ought — write to me at once. 
I wish that you might sit for one short half hour in one of the easy chairs in my 
library ; then we could talk to each other face to face. However, you can write me. 
Tell me what you are doing, and how much you are earning. Tell me whether you like 
your present employment. Perhaps you feel that your talent demands another line of 
work, yet you dare not consider giving up your present employment, because you must 
live. Perhaps you would like some one to advise you what to do. . 

My position as President of a great educational institution brings me into close and 
confidential relations with young people in all parts of the country. Whatever your 
difficulty may be, it is more than likely that I have given advice to many others similar- 
ly troubled. Few men have been more fortunate than I in having an opportunity to 
study the needs of the young people of our counrry, and the best method of starting 
them right. 

Our school, the Correspondence Institute of America, of Scranton, Pa., offers 
the following courses for home study : 









^WWWy 



ELECTRICAL ENGINEERING (including INTERIOR WIRING and LIGHTING, ELEC= 

TRIC RAILWAYS, and TELEPHONE and TELEGRAPH ENGINEERING), 

PRACTICAL ELECTRICITY, ILLUSTRATING, CARICATURE, AD-WRITING, 

JOURNALISM, PROOF-READING, BOOKKEEPING and STENOGRAPHY. 

I have said that I would help you, and I will do so if you will place yourself 
in my hands. Send in your name and address and some recommendations, and the 
Directors of my school will, I believe, issue you a 

FREE TVITION CONTRACT 



\ 



i ■■ . ■ 



what 



This contract means that there will absolutely be no expense to you for tuition 

while you are studying with the school, even though you may study for two or three 
?! ^^^Ht IF, \ years. The only cost to you will be the expense of postage and instruction papers. 

and these incidental expenses may be taken care of by you during the first four 

months. Furthermore, this contract reads that no tuition fee will be collected from 

you until the school has placed you in a permanent position. Take my advice, and 

look into this Free Tuition Contract. 

I would state also that our Sales Department finds a market for our student's 

work in Illustrating and Ad-Writing. I don't mean to say that they buy everything 

that is sent in to them ; they do buy, however, good work. 
If any of our courses interest you, be sure and mention the subject when you write me. Address a personal letter to my private office, and tell me 
your trouble seems to be. If, through my experience, my advice may be of value to you, I shall be pleased to give you all the assistance in my power. 



:»„/ 



ALT F« CLARK, 



PRESIDENT 



CORRESPONDENCE INSTITUTE of AMERICA 



Box 689, Scranton, Pa. 



WAR OFFICE COMPETITION 
FOR TRACTORS FOR 
MILITARY PURPOSES. 

The Competition for TractorB for Military 

Purposes which was announced for the 

Spring of 19U3 will be postponed until the 

month of October. 1903. 

Intending Competitors should apply on 

the 1st of October, 1902, for forms of entry 

for this Competition to the Secretary, 

Mechanical Transport Committee, 

War Office, Horse Guards, 

Whitehall, S. W. 

These forms must be completed and returned to the Secre- 
tary, Mechanical Transport Committee, not later than 
January 1, 1903. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?'* 

We ti-ach Electrical Engineering;, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Institute indorsed bv Thos. A. Edison and others. 
ELECTRIC AL'ENCIXEEK INSTITUTE, 
Dept. A, 340-342 W. 28d St. New York. 



LEARN PROOFREADING. EJ°5 SK 

education, why not utilize it at a genteel and uncrowded 
profession paying $15 to $33 weekly ? Situations always 
obtainable. We are the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia. 





Reliable Information 

about vegetable gardening, grain growing, 
fruit culture, poultry, climate, soil, water, 
lands, power, markets, manufacturing fa* 
cllities, wages, etc. 

For printed matter and other information write 

CALIFORNIA PROMOTION COMMITTEE 

Bepresestlsg state commercial orgaslzatloil 
Dept. K. K. 25 New Montgomery St., 

SAN FRANCISCO. CALIFORNIA 





"D.^dJ." 
HANGERS 



SLeevr are 

Absolutely the BEST. 

WHY? 

They are Mechanically Correct, 
Accurately Ground, Lightest, Nearest Dust 
and Water-Proof, Neatest in appearance, 
and they are used by the best Manufacturers 
and ridden by the best Professionals and 
Amateurs of America. 
Park City Mi's. Co., Inc., Chicago. 



NEW CATALOGUE 



ELEVATING = CONVEYING 

MACHINERY 

NOW READY SEND FOH lupt 

(^JEFFREY MFG. CO. C0LUMBUS.0USA 



Patented Specialties Want 

We want to buy or manufacture, on royalty, patented 
articles of merit of any kind. 

Pan-American Acetylene Co., 491 Ellicott Sq., Buffalo. 



*llSPUTDOR£iSPARK COILS 

'"?*-*^25 VANDEWATERST.NY -*~* 



BECOME A f HYS.CAL DIRECTOR 



For Men and Women. If you are wel] and strong we riu 
instruct you in a few months. Instruction by mail or at our Insti- 
tute. Six private tutors, graduates from Yale and Hungarian Uni- 
versities. We have no trouble in finding positions for our graduates. 
Free instruction by mail (the only cost being postage and instruction 
papers while you are studying with us). Write tor finely-illustrat- 
ed prospectus of our Institute. 

Mac Levy Institute of I'hyftlcal Culture, 
Correspondence Dept. S. IIotki. St. (.eokck, Brooklyn, N. Y. 



It Is SELF-CLEANING 

The Drake Acetylene Burner is not only self- 
cleaning, but has adjustable alignment and can be re- 
tipped, making it as good as new. Two styles, costing 
30c. & 25c. i espectively ; $2.25 & $3.00 per doz. Send for Cat. 
l>rake Aeetyleae Apparatus Co., 39 Hathaway St., Cltvt;liind,0. 



MATHEMATICIANS WANTED 

I can place a few high-grade mathematicians in a 
position to earn $4,000 to $10,000 a year, with congenial 
and luxuriant surroundings, state age, education and 
experience. Address President, P. O. Box 1534, 
Philadelphia. 



'S LICENSE 




40-page pamphlet containing questions asked by Ex- 
amining Board of Engineers Q C UT CD C C 
Also send for 96-page catalogue OCH I I It C C. ■ 

free of charge. 



CEO. A. 

Room 6oo 



ZELLER, Publisher 
8 S. Fourth St., St. Louis, Mo. 



HARPERS 



H6e 

Vultures 



Illustrated 
$1.50 



A 

Novel of 

Russian 

Intrigue 

This is an exciting 
novel of love and ad- 
venture. The attaches 
of the diolomatic foreign 
offictsplay an important part . 



by 



HENR.Y SETON MERRIMAN 



Author of 



«< 



Z5/>e Sowers' 



HARPER. & BROTHERS. Franklin Square. New York 



DII77I C I" Mental Nul s. "—Can you crack 'em? 
"ULLLl J "Knots"— 100 catch problems. 
D ft ft If I " 14U0 Conundrums and Riddles." 
DUUiVO I" Great American Puzzle Book." 
10c. each, all 4 for 30c, postpaid. 
Home Supply Co., Dept. 56, i32 Nassau St., New York. 

PRACTICAL BOOK on ELECTRIC BELLS 

Showing how any one can put up. Price 10 centB. 
Gentel & Aliller, 1503 Columbia Av., Philadelphia, Pa. 



UAQriU/ADE Specialties, Stampings. Dies, Tools, 
(I n It U IV HliC Special Machinery. Experimental 
work and Models. Hokft & Moore, 85 5th A v., Chicago 



PI ERTDiniTV HOW TO MARE. lOCts. 
CLCU I niUl I ■■ A Dynamo. Storage Battery, 
WimBhurst Machine, Telegraph Instrument, Electric 
Bell, 5 Books, 10 cents each. 

Bubier Pub. Co., Box 8, Lynn, Mass. 



THIS BEATS NEW JERSEY." 

CharterB procured under South Dakota lawB for a few 
dollars. Write for Corporation lawB, blanks, by-laws 
and forms to Philip Lawrence, late Ass : t Secretary 
of State, Huron, BeadleCo., South Dakota. 



MATPU Factory Machinery. W.E.Williams, 
IfflH I Ufl Mfr.,217 South Clinton St., Chicago, U.S. A. 

MACHINES, Corliss Engines, Brewers* 
" Bottlers* Machinery, THE VILTER 



ICE 



and 

MFG 



CO.. S99 Clinton Street, Milwaukee Wis. 



lUnnPK * EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 



MODEL and EXPERIMENTAL WORK 

IIIUULL Mechanical and Electrical Engi- 
neer. Drawings and Designs for Special Work. 
CHAS. W. GRAHAM, 106 E. 28th Street. New York. 

CVDCQT MM1EI MAKERS, Models, Patterns, 
CArEnl 11IUUCL Dies & Novelties. Experiment- 
al work. Wagner Mfg. Co., 9 Mohawk St., Chicago, 111. 



Pomnnf Dnnk. How To Use PorU and Cement, 
UClTlcni BOOKS. 50c.;Monier,Cement&Steel,50c. 
Cement and Engineering News, 162 La Salle St., Chicago 



td HAND GAS and GASOLINE ENGINES 
ave 30 to 50 per cent. Second hand engines in 
stock from 1 to 20 h. p., all makes, all prices. Suitable for 
every power purpose. We can meet your wants. All 
engines in thorough order and guaranteed. Write for 
illustrated lists and state your wantB. 

Callison Motor Co., 271 West St, New York. 



ICIHTC In every county in the State to sell 
AuCII I W Transparent Handle Pocket 
UlftUTEII Knives. Good commissions paid. 
WAN I Ell From »75to »3O0 a month easily made. 
Write for terms. Novelty Cutlery Co.,2 Bar St .Canton.O 



BOAT BUILDING SYSTEM. 

We furnish printed patt eras, actual size of each piece, 
with complete set of working illustrations andinstruc- 
tions by which anyone can build a Launch or Row Boat 
for one-tentb the factory price. Addresj 

BROOKS BOAT MFG. CO., Bay City, Mich. 



SMALL SPRINGS OF EVERY DESCRIPTION 

FLAT OR ROUND WIRE. STEEL OR BRASS. 
THE WALLACE BARNES C9 ISMAIHST.BRhSTOL.CONN. 



WM 



Catalogue of Architectural. Scientific 
and Technical BookB. 
Prospectus for 1902, for "Architects' and 
Builders' Magazine," monthly $2 a year. 
T. COMST0CK. Pub.. 23 Warren St.. New York. 



FREE 



MODELS a UN C 

1 & C.E.ARSI© 19: 



CATALOGUES rREt 

UNION MODEL WORKS 
193 CLARK CHICAOO. 
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AND 

INSURANCE : 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

AND 

LOSS-OP- LIFE 

AND 

INJUKV 
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CAUSEDEV 



STlMMlIREXPIOSIOTiS 
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THE NEW 
WINTON 



Beyond question the moBt luxurious and 
complete high grade automobile ever man- 
ufactured in America. 

It. will be in the bands of agents and at 
our branch depoiB in a very few weeks. 
Twenty H. P. motor, new body design, etc. 

If interested in knowing more, write ub. 



THE WINTON MOTOR CARRIAGE CO., 

Factory and General Offices, Cleveland, O., U.S.A. 
New York Chicago Boston Philadelphia 



Money. 



AH varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scale? made. 
Also 1U0J useful articieB. including Sates, 
Sewing Machines, Bicycle?, Touls. etc. Save 
LiBts Free. Chicago Scale Co., Chicago, 111 



Crestmobile 

PRICE $600 




PRICE $700. 

Light, stro ng, safe an d dura ble , above all easy to ope- 
rate. Idas no complicated devices. About everything 
Imaginable has been said in commendation of its style 
and beauty. Get our catalog. 

SPAULDING AUTOMOBILE & MOTOR CO., Buffalo, N. Y. 



OUR STEAM CARRIAGES EXCEL IN 

EASE of HANDLING 

Reliability, Running 

Qualities, Strength 
and Finish. Impossi- 
ble to tell all about 
tbem here. Write 
us for catalogue. In- 
quiries cheerfully 
anBwered. DeBir- 
able agentB wanted. 

THE CONRAD 
MOTOR CARRIAGE 

COMPANY, 

1417 Niagara St. 
Buffalo, N. Y. 










If a razor doesn't cut properly it 
hasn't been sharpened properly. 
You can't keep a good razor good 
without a good razor strop. 

TORREY 
STROPS 

are better than others be- 
cause they are made solely to 
sharpen razors. 

Torrcv Cushion Strops, 50c, 75c, $1.00, 
|l.."iJ;i:t(lS2.l)(t. Torrey Swing Strops, 50c, 
75c, g LOO and $1..',0. Sent postpaid if 
your dealer canuotsupply you. Send4c 
for trial package of Torrey's Strop 
Dressing- good for any strop. Catalogue 
and valuable book 011 shaving and keep- 
ing a razorin order sent free on request. 
SPECIAL SCISSORS OFFER. 
Send '25 cents and the address of a man 
■who shaves, and we will send you a pair 
of Torrey's Best 75-cent Scissors— large, 
medium or small. Money refunded If 
not satisfactory. 
J. R. TORREY A CO., P. 0. Box 84, Worcester, Hags. 



DICKERMAN'S DURABLE 

AMERICAN DESK k STOOL CO., 

33 Howard St., just East or 434B'way. 

New York City. 



DESKS' 



Waltham Watches. 

" Rich in good works." 

'The Perfected American Watch," an illustrated book 
of interesting information about 'watches, 'wilt be sent 
free uvon request. 

■American Waltham Watch Company, 
Waltham, Mass. 






R 



Employer 

and 

Operator 

agree in praise of the 

emington 



TYPEWRITER 



To the Employer it means more 
and better work. 

To the Operator it means quicker 
and easier work. 



WYCKOFF, SEAMANS & BENEDICT 
(Remington Typewriter Company) 

327 Broadway New York. 




SAVE COAL BILLS 

b y reducing friction o n the piBton-rod. 

PQ n Packing saved 1250 a year in coal alone 
iriTi on one pair of engines for the Glascow 
Iron Co., Pottstown, Pa. Its sliding wedges auto- 
matically adjust themselveB to the rod with the 
least possible pressure, lessening friction, and sav- 
ing time, trouble and packing, bs well as fuel. 
CD EC Handy Steel Packing Rule worth |2. 00 sent 
rnCC free to any engineer ordering for a trial 
enough **P.P.P.'» to pack hiB engine or pump. 
Send dimensions of stuffing box. 

QUAKER CITY RUBBER CO., 
407 Market St., Philadelphia, Pa., U.S.A. 



[JEHHEfflSEH 

Mill STEREOPTICONS and VIEW8 

for Public Exhibitions, ChurchEntertainraents, 
for illustrating Bermons. Many sizes, all prices. Chance 
for men with little capital to make money. 260 page 
catalogue free. 
MCALLISTER, Mfg. Optician. 49 Nassau Street, N. X. 




PATENT AERIAL 



Wire rope Tramway^ 



^HE : F?C:IJt£S'> 

• ; vy : i r.e>r ope" 



For Transportation of Ore. Coal, Dirt, Timber, etc. ^^ Mark Reffi8tered .j 

Absolutely Safe. Loads Automatically. Unloads Automatically. 
Cost of Maintenance Low. Capacity Largest obtainable. 



Perfect Grip Clip. 

Operated by One Man. 



A. LESCHEN & SONS ROPE COMPANY. 



Home Office, 920-922 North 
Main Street, St. Louis, Mo. 



(92 Centre Street, New York City, N. I. 
Branch Offices, < 137 B. Lake Street, Chicago, 111. 

""i Fremont Street, San Francisco, Cal. 



(8 



The Haynes-Apperson Automobile 

The Most Practical Automobile in the World. 
LONG ISLAND ES1HRANCE CONTEST. 

WE WON both years ; the only make to do so. 

EVERY TYPE WE MAKE HAS 
WON THE 
BLUE RIBBON. 

Surrey, 9 h. p., 
(four passengers), 

#1,800. 
Phaeton, 9h.p., 
(two passengers), 

#1,500. 



(two passengers), 
#1,200. 

We have never entered a contest that we have not won. 

Look up our records. Get our catalogues. 

We now have a few machines on hand equipped with all 
our latest improvements ready for immediate delivery. 

THE HAYNES-APPERSON COMPANY, K0K0M0, IND. 

(The oldest makers of gasoline cars in America. 
The details of a motor car cannot be perfected in one season). 




NEW ENGLAND WATCHES 

have a world-wide reputation 
gained by results as accurate 
timekeepers. We make all 
sizes and styles. We sell on ly 
complete watcheB. CatalogB 
Bent on requeBt. 

THE NEW ENGLAND WATCH CO. 



37 & 39 Maiden Lane 
New York 



131WabaBh Ave., 

Chicago. 
(JlauB Spreckels Building, San Francisco. 



VELOCITY OF ICE BOATS.— A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of Ice 
Boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illus- 
trated with 10 explanatory diagrams. Contained in Sci- 
entific American Supplement, No. 214. Price 10 
cents. To be had at thiBofflceand from all newBdealerB. 



CHARTER JtGINE 

I nPlI BY Anv ° ne 
UU.Li.Ll for Any Purpose 

Statfonaries, Portables, Sawing Outfits, 
Holsters, Engines and Pumps. 

Fuel— Gasoline, Gas, Distillate. 

Send for Illustrated Catalogue and TestlU 

monials, and State Your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL 




Orient Motor Cycle. 




PRICE $250.00 

Fitted with the New Orient 3 H. P. Motor. 

Speed over 40 Miles per hour. 

The MoBt Powerful Motor Bicycle in the World. 

Write for Particulars. Agents Wanted. 

WALTHAM MFG. CO.. Waltham, Mass. 



I Paint or Whitewash the 
Easy- Economical Way 



Save 90°/ 






Hook's Pneumatic Coating riachlne 
Equals Twenty Men With Brushes — 

will paint or whitewash in one-tenth the 
time it takes by hand, with better results 
as to appearance and durability; cleaner 
than brush-work ; no scaffolds nor ladders 
required. No one spending $35.00 for paint- 
ing or whitewashing can afford not to have 
this wonderful labor-saving device. Any- 
one can operate it. Figure out the saving in labor. 

"STAY-THERE" PAINT 

(Weather-proof and Fire-proof) 
A substitute for oil paint at one-fifth the cost. Better 
and as cheap as whitewash. 

Our twenty-four page book tells the tale. We shall ap- 
preciate your enquiry. 
P. B. HOOK, U-27 'look BIdg.. Hudson. Mich., U. S. A. 
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ron m men 




OF BRAINS 



1GARS 



■MADE AT KEY WEST>- 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIQAR CO., KEY WEST. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
5AMPL£S«ndINF0RMATI0Non APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and material. 

Hansoni VanWinkle 

Co., 
Newark. N. J. 

136 Liberty St., N.T. 

30 & 32 8. Canal St. 

Chicago. 




FREE 



SPECIAL OFFER 

to the Readers of 
"She Scientific Amorican. 

(;ood for 30 days. 



A Beautiful Imported China Tea Set (56 pieces), or Toi- 
let Set, Parlor Lamp, Clock. Watch, and many other 
articles too numerous to mention. FItEE with club 
order of 20 lbs. of our New Crop Tea, 60c. a lb., or 20 lbB. 
of Great American Baiting Powder, 45c. a lb. This ad- 
vertisement must accompany order by mail or at Btore. 



THE 

P. O. Box ; 



GREAT AMERICAN TEA CO., 

i9. 31 and 33 VeBey St., New York. 




NOVEMBER NUMBER 
OUT TO-DAY. 



WO 



OMtSF^ OF CLEVER 
fjg»»^» FICTION BY 



39 



Famous Author* of the day 



STORIES, STORIETTES, "} /-» 
DIALOGUES, ESSAYS TV 
AMD POEMS >y '' 



Complete In this Number. 

"A 

Mercenary 

Marriage." 

A Hovel by Ethel Watte Mumford 

"The Face of an Angel, " by ROBERT HICHENS 
"The Glided (Jang," by EDdAR SALTUS 
"The Champions of Charity," by CAROLINE DUER 
"Among the Philistines, " by HERBERT E. HAMBLEN 
"The Tlt-Tat-Toe Club, by CAROLYN WELLS 

Among Other Contributors aret 

LLOYD OSBOURNE, OEO. BARRY MALLON, 
NORHAN DUNCAN, JULIEN GORDON, 
ELIZABETH DUER, HARVEY SUTHERLAND, 
KATE HASTERSON, FRANK DEMPSTER SHERMAN 
E. S. VAN ZILE, OEORQE H. BRENNAN, 
JOE LINCOLN, ELLA WHEELER WILCOX. 
And Others. 

On Sate Everywhere 



15 



OUT TO-DJtr 



W ADNINfi Although an exceptionally large 
TT AidilLlU edition of the Noyember number 
__^_^^w lias been printed, we urge our 
patrons to secure their Ainslee's to-day. The 

CFNTQ enttre October issue was sold out within t 

IfCH 13 Qftyg after publication. 
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wo CENTS 



MERAIRPUMP^ roR - 

1 ^ADDRESS MAL.-TBY 

' NS 11 CLINTONST.. BROOKLYN. N.Y 



BEHRYMAN Hesters 

BENJ. F. KELLEY & SON, 91 Liberty St., New York. 

Manufacturers of the (Kei.ltcy Patent) Improved 
Berryman water tube Feed Water Heater and Purifier. 
A thoroughly up-to-date, reliable and efficient Iieater. 
Made to stand the highest pressure and so constructed 
as to be utterly indestructible by the heaviest boiler 
pressure it iB possible to carry. Write for catalogue. 




THE HIGHEST EFFICIENCY 

is guaranteed, in every 
one or the smooth- 
running 

BRENNAN 
GASOLINE MOTORS 
which are made on the 
latest approved pat- 
tern and are safe, sure 
and quick to start. 
Free from vibration, 
economical in fuel, and of great durability. Four cycle 

Srinciple. Two distinct types, horizontal and vertical. 
JRENNAN MFG. CO., Syracuse. N.Y.,U.S.A. 

MECHANICALLY TRUE. 

Our machinery for correatly shaping and 
spacing the teeth. of all kinds of gear is as- 
suring work that is mechanically perfect. 
Cost much less than on the old principle. 
Send for free booklet. Buffalo Gear & 
Pattern works, Buffalo, N. X - . 




irSSOP'S STEEL 

U u FOR TOOLS, SAWS 

Wt? JESSOP & SONS LS 91 JOHN ST. t 



THCVERY 
. BEST 
ETC. 
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